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IMPORTANT NOTICES AND DISCLAIMERS CONCERNING NFPA® DOCUMENTS
NOTICE AND DISCLAIMER OF LIABILITY CONCERNING THE USE OF NFPA DOCUMENTS

NFPA® codes, standards, recommended practices, and guides (“NFPA Documents”), of which the document 
contained herein is one, are developed through a consensus standards development process approved by the American 
National Standards Institute. This process brings together volunteers representing varied viewpoints and interests to 
achieve consensus on fire and other safety issues. While the NFPA administers the process and establishes rules to 
promote fairness in the development of consensus, it does not independently test, evaluate, or verify the accuracy of 
any information or the soundness of any judgments contained in NFPA Documents. 

The NFPA disclaims liability for any personal injury, property or other damages of any nature whatsoever, whether 
special, indirect, consequential or compensatory, directly or indirectly resulting from the publication, use of, or reliance 
on NFPA Documents. The NFPA also makes no guaranty or warranty as to the accuracy or completeness of any 
information published herein. 

In issuing and making NFPA Documents available, the NFPA is not undertaking to render professional or other 
services for or on behalf of any person or entity. Nor is the NFPA undertaking to perform any duty owed by any person 
or entity to someone else. Anyone using this document should rely on his or her own independent judgment or, as 
appropriate, seek the advice of a competent professional in determining the exercise of reasonable care in any given 
circumstances. 

The NFPA has no power, nor does it undertake, to police or enforce compliance with the contents of NFPA 
Documents. Nor does the NFPA list, certify, test, or inspect products, designs, or installations for compliance with 
this document. Any certification or other statement of compliance with the requirements of this document shall not be 
attributable to the NFPA and is solely the responsibility of the certifier or maker of the statement. 
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REMINDER: UPDATING OF NFPA DOCUMENTS

Users of NFPA codes, standards, recommended practices, and guides (“NFPA Documents”) should be 
aware that NFPA Documents may be amended from time to time through the issuance of Tentative Interim 
Amendments or corrected by Errata. An official NFPA Document at any point in time consists of the current 
edition of the document together with any Tentative Interim Amendment and any Errata then in effect.

In order to determine whether an NFPA Document has been amended through the issuance of Tentative 
Interim Amendments or corrected by Errata, visit the Document Information Pages on NFPA’s website. The 
Document Information Pages provide up-to-date, document specific information including any issued Tentative 
Interim Amendments and Errata.

To access the Document Information Page for a specific NFPA Document go to http://www.nfpa.org/document 
for a list of NFPA Documents, and click on the appropriate Document number (e.g., NFPA 101). In addition to 
posting all existing Tentative Interim Amendments and Errata, the Document Information Page also includes the 
option to sign-up for an “Alert” feature to receive an email notification when new  updates and other information 
are posted regarding the document. 
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ADDITIONAL NOTICES AND DISCLAIMERS

Updating of NFPA Documents 
Users of NFPA codes, standards, recommended practices, and guides (“NFPA Documents”) should be aware that 

these documents may be superseded at any time by the issuance of new editions or may be amended from time to time 
through the issuance of Tentative Interim Amendments. An official NFPA Document at any point in time consists of the 
current edition of the document together with any Tentative Interim Amendments and any Errata then in effect. In order 
to determine whether a given document is the current edition and whether it has been amended through the issuance of 
Tentative Interim Amendments or corrected through the issuance of Errata, consult appropriate NFPA publications such 
as the National Fire Codes® Subscription Service, visit the NFPA website at www.nfpa.org, or contact the NFPA at the 
address listed below.

Interpretations of NFPA Documents 
A statement, written or oral, that is not processed in accordance with Section 6 of the Regulations Governing 

Committee Projects shall not be considered the official position of NFPA or any of its Committees and shall not be 
considered to be, nor be relied upon as, a Formal Interpretation.

Patents 
The NFPA does not take any position with respect to the validity of any patent rights referenced in, related to, 

or asserted in connection with an NFPA Document. The users of NFPA Documents bear the sole responsibility for 
determining the validity of any such patent rights, as well as the risk of infringement of such rights, and the NFPA 
disclaims liability for the infringement of any patent resulting from the use of or reliance on NFPA Documents.

NFPA adheres to the policy of the American National Standards Institute (ANSI) regarding the inclusion of patents in 
American National Standards (“the ANSI Patent Policy”), and hereby gives the following notice pursuant to that policy:

NOTICE:  The user’s attention is called to the possibility that compliance with an NFPA Document may 
require use of an invention covered by patent rights. NFPA takes no position as to the validity of any such 
patent rights or as to whether such patent rights constitute or include essential patent claims under the ANSI 
Patent Policy. If, in connection with the ANSI Patent Policy, a patent holder has filed a statement of willingness 
to grant licenses  under these rights on reasonable and nondiscriminatory terms and conditions to applicants 
desiring to obtain such a license, copies of such filed statements can be obtained, on request, from NFPA. For 
further information, contact the NFPA at the address listed below.

Law and Regulations 
Users of NFPA Documents should consult applicable federal, state, and local laws and regulations. NFPA does 

not, by the publication of its codes, standards, recommended practices, and guides, intend to urge action that is not in 
compliance with applicable laws, and these documents may not be construed as doing so.

Copyrights 
NFPA Documents are copyrighted. They are made available for a wide variety of both public and private uses. 

These include both use, by reference, in laws and regulations, and use in private self-regulation, standardization, and 
the promotion of safe practices and methods. By making these documents available for use and adoption by public 
authorities and private users, the NFPA does not waive any rights in copyright to these documents. 

Use of NFPA Documents for regulatory purposes should be accomplished through adoption by reference. The term 
“adoption by reference” means the citing of title, edition, and publishing information only. Any deletions, additions, 
and changes desired by the adopting authority should be noted separately in the adopting instrument. In order to assist 
NFPA in following the uses made of its documents, adopting authorities are requested to notify the NFPA (Attention: 
Secretary, Standards Council) in writing of such use. For technical assistance and questions concerning adoption of 
NFPA Documents, contact NFPA at the address below.

For Further Information 
All questions or other communications relating to NFPA Documents and all requests for information on NFPA 

procedures governing its codes and standards development process, including information on the procedures for 
requesting Formal Interpretations, for proposing Tentative Interim Amendments, and for proposing revisions to 
NFPA documents during regular revision cycles, should be sent to NFPA headquarters, addressed to the attention 
of the Secretary, Standards Council, NFPA, 1 Batterymarch Park, P.O. Box 9101, Quincy, MA 02269-9101; email: 
stds_admin@nfpa.org

For more information about NFPA, visit the NFPA website at www.nfpa.org.
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Standard on
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2014 Edition

This edition of NFPA 1670, Standard on Operations and Training for Technical Search and Rescue
ncidents, was prepared by the Technical Committee on Technical Search and Rescue. It was
ssued by the Standards Council on November 12, 2013, with an effective date of December 2,
013, and supersedes all previous editions.

This edition of NFPA 1670 was approved as an American National Standard on December 2,
013.

Origin and Development of NFPA 1670
The responsibility for NFPA 1470, Standard on Search and Rescue Training for Structural Col-

apse Incidents, 1994 edition, was transferred to the Technical Committee on Technical Rescue,
hich prepared a proposed new NFPA 1670, Standard on Operations and Training for Technical
escue Incidents. That document incorporated the scope of NFPA 1470, expanding it to in-
lude identifying and establishing levels of functional capability for safety and effectively
onducting operations at technical rescue incidents.

The 2004 edition of NFPA 1670 represented a complete revision and incorporated the
eorganization of the chapters to comply with the new Manual of Style for NFPA Technical
ommittee Documents. The title of the document was changed to Standard on Operations and
raining for Technical Search and Rescue Incidents as a result of a petition by the Technical
ommittee to the Standards Council to include “search” as part of the scope of the Commit-

ee. The search element was also added to each of the disciplines within the document.

The committee acknowledged the valuable contributions of George Howard to the origin
nd development of this document. Mr. Howard was working as a police officer for the New
ork and New Jersey Port Authority when he perished in the line of duty on September 11,
001, at the World Trade Center at the age of 44. He was a 16-year veteran of the department
nd a founding member of its elite emergency services division and was awarded the New York
olice Department’s Medal of Valor for rescuing children trapped in the World Trade Center
uring the 1993 bombing. Mr. Howard was a charter member of the NFPA Technical Rescue
echnical Committee, on which he represented the Nassau County (NY) Fire Academy. His
nlightened influence and hard work shall always be a part of this document.

In the third edition of NFPA 1670, the Vehicle and Machinery Search and Rescue compo-
ent was split into two separate chapters, and new chapters on Cave Search and Rescue, Mine
nd Tunnel Search and Rescue, and Helicopter Search and Rescue were added, resulting in
enumbering of chapters within the document. Annex G was updated with material on the
earch Assessment Marking System, and Annex H was revised with guidelines for initial re-
ponse planning. Annex I was deleted, and the remaining annexes were renumbered.

For the 2014 edition, the committee has added new chapters on Tower Rescue and Animal
echnical Rescue. Chapter 16, Tower Rescue, was incorporated into the standard to address

he significant hazards posed to technical rescuers associated with the removal of ill or injured
ersons from manmade tower structures. The adoption of the PETS Act in October 2006
uthorized FEMA to provide rescue, care, shelter, and essential needs for individuals with
ousehold pets and service animals — and for the household pets and animals themselves —

ollowing a major disaster or emergency. This has prompted the committee to incorporate a
ew Chapter 17, Animal Technical Rescue, and a new Annex K, Animal Technical Rescue, to
ddress the significant hazards posed to technical rescuers associated with the rescue of
njured or entrapped animals. Other notable changes to this edition of the standard include
he reorganization of Chapter 3, Definitions; changes to confined space rescue team size
equirements in Chapter 7, Confined Space Search and Rescue; new requirements specific to
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floods in Chapter 9, Water Search and Rescue; and new requirements specific to elevators in Chapter 12, Machinery
Search and Rescue.

The NFPA Technical Committee on Technical Search and Rescue would like to recognize the contributions of our
colleague, long-time staff liaison, and friend, Frank Florence (1943–2010). Frank passed away on July 27, 2010, after a
relatively brief illness. He served with the Salt Lake City Fire Department for 31 years before retiring as Fire Chief. After
retiring from SLCFD, Frank joined the NFPA in September of 1998 and served as the staff liaison for the Technical
Search and Rescue Committee for twelve years. Frank was a strong advocate for the work of our committee and of the
SAR community in general. His memory and contributions will continue to influence this standard, and the committee
is forever grateful for his support and assistance.
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yan Depew, NFPA Staff Liaison
his list represents the membership at the time the Committee was balloted on the final text of this edition. Since that time,
hanges in the membership may have occurred. A key to classifications is found at the back of the document.

OTE: Membership on a committee shall not in and of itself constitute an endorsement of the Association or
ny document developed by the committee on which the member serves.

ommittee Scope: This Committee shall have primary responsibility for documents on technical search and
escue techniques, operations, and procedures to develop efficient, proper, and safe utilization of personnel
nd equipment.
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IMPORTANT NOTE: This NFPA document is made available for
use subject to important notices and legal disclaimers. These notices
and disclaimers appear in all publications containing this document
and may be found under the heading “Important Notices and Dis-
claimers Concerning NFPA Documents.” They can also be obtained
on request from NFPA or viewed at www.nfpa.org/disclaimers.

NOTICE: An asterisk (*) following the number or letter
designating a paragraph indicates that explanatory material
on the paragraph can be found in Annex A.

Changes other than editorial are indicated by a vertical
rule beside the paragraph, table, or figure in which the
change occurred. These rules are included as an aid to the
user in identifying changes from the previous edition. Where
one or more complete paragraphs have been deleted, the de-
letion is indicated by a bullet (•) between the paragraphs that
remain.

A reference in brackets [ ] following a section or paragraph
indicates material that has been extracted from another NFPA
document. As an aid to the user, the complete title and edition
of the source documents for extracts in mandatory sections of
the document are given in Chapter 2 and those for extracts in
informational sections are given in Annex L. Extracted text
may be edited for consistency and style and may include the
revision of internal paragraph references and other refer-
ences as appropriate. Requests for interpretations or revisions
of extracted text shall be sent to the technical committee re-
sponsible for the source document.

Information on referenced publications can be found in
Chapter 2 and Annex L.

Chapter 1 Administration

1.1 Scope.

1.1.1* This standard shall identify and establish levels of func-
tional capability for conducting operations at technical search
and rescue incidents while minimizing threats to rescuers.

1.1.2* The requirements of this standard shall apply to orga-
nizations that provide response to technical search and rescue
incidents, including those not regulated by governmental
mandates.

1.1.3* It is not the intent of this document to be applied to
individuals and their associated skills and/or qualifications.

1.2* Purpose.

1.2.1 The purpose of this standard shall be to assist the au-
thority having jurisdiction (AHJ) in assessing a technical
search and rescue hazard within the response area, to identify
the level of operational capability, and to establish operational
criteria.

1.2.2 The functional capabilities of this standard shall be per-
mitted to be achieved in a variety of ways.

{0CE6B103-A485-43D
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1.3 Equivalency. Nothing in this standard shall be intended to
prevent the use of systems, methods, or devices of equivalent
or superior quality, strength, fire resistance, effectiveness, du-
rability, and safety in place of those prescribed by this stan-
dard, provided technical documentation is submitted to the
authority having jurisdiction to demonstrate equivalency and
the system, method, or device is approved for the intended
purpose.

Chapter 2 Referenced Publications

2.1 General. The documents or portions thereof listed in this
chapter are referenced within this standard, and shall be con-
sidered part of the requirements of this document.

2.2 NFPA Publications. National Fire Protection Association,
1 Batterymarch Park, Quincy, MA 02169-7471.

NFPA 472, Standard for Competence of Responders to Hazardous
Materials/Weapons of Mass Destruction Incidents, 2013 edition.

NFPA 1006, Standard for Technical Rescuer Professional Qualifi-
cations, 2013 edition.

NFPA 1500, Standard on Fire Department Occupational Safety
and Health Program, 2013 edition.

NFPA 1521, Standard for Fire Department Safety Officer, 2008
edition.

NFPA 1561, Standard on Emergency Services Incident Manage-
ment System and Command Safety, 2014 edition.

2.3 Other Publications.

2.3.1 ANSI Publications. American National Standards Insti-
tute, Inc., 25 West 43rd Street, 4th Floor, New York, NY 10036.

ANSI/CGA G7.1, Commodity Specification for Air, 2011.

2.3.2 U.S. Government Publications. U.S. Government
Printing Office, Washington, DC 20402.

National Search and Rescue Committee, U.S. National
Search and Rescue Supplement to the International Aeronautical and
Maritime Search and Rescue Manual, 2000.

National Search and Rescue Committee, U.S. National
Search and Rescue Manual, 2007.

U.S. Department of Transportation, First Responder Guide-
lines, 2002.

U.S. National Response Framework, 2008.

2.3.3 Other Publications. Basic Crew Member Course of-
fered by the National Association of State Boating Law Admin-
istrators

National Association of Tower Erectors — Competent
Climber Course

National Cave Rescue Commission — Cave Orientation
Course

Merriam-Webster’s Collegiate Dictionary, 11th edition, Merriam-
Webster, Inc., Springfield, MA, 2003.

2.4 References for Extracts in Mandatory Sections.
NFPA 1006, Standard for Technical Rescuer Professional Qualifi-

cations, 2013 edition.
NFPA 1021, Standard for Fire Officer Professional Qualifications,

2014 edition.
NFPA 1521, Standard for Fire Department Safety Officer, 2008

edition.
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NFPA 1561, Standard on Emergency Services Incident Manage-
ment System and Command Safety, 2014 edition.

NFPA 1983, Standard on Life Safety Rope and Equipment for
Emergency Services, 2012 edition.

Chapter 3 Definitions

3.1 General. The definitions contained in this chapter shall
apply to the terms used in this standard. Where terms are not
defined in this chapter or within another chapter, they shall
be defined using their ordinarily accepted meanings within
the context in which they are used. Merriam-Webster’s Collegiate
Dictionary, 11th edition, shall be the source for the ordinarily
accepted meaning.

3.2 NFPA Official Definitions.

3.2.1* Approved. Acceptable to the authority having juris-
diction.

3.2.2* Authority Having Jurisdiction (AHJ). An organization,
office, or individual responsible for enforcing the require-
ments of a code or standard, or for approving equipment,
materials, an installation, or a procedure.

3.2.3 Shall. Indicates a mandatory requirement.

3.2.4 Should. Indicates a recommendation or that which is
advised but not required.

3.2.5 Standard. A document, the main text of which contains
only mandatory provisions using the word “shall” to indicate
requirements and which is in a form generally suitable for
mandatory reference by another standard or code or for adop-
tion into law. Nonmandatory provisions are not to be consid-
ered a part of the requirements of a standard and shall be
located in an appendix, annex, footnote, informational note,
or other means as permitted in the Manual of Style for NFPA
Technical Committee Documents.

3.3 General Definitions.

3.3.1 Acceptable Entry Conditions. Conditions that must exist
in a space to allow entry and to ensure that employees can
safely enter into and work within the space.

3.3.2 Alternate Air Source. A secondary air supply source sys-
tem that involves an alternate second-stage regulator provided
by either a separate dedicated second-stage or a multipurpose
second-stage regulator coupled with a buoyancy compensator
inflator valve.

3.3.3 Anchor Point. A single, structural component used ei-
ther alone or in combination with other components to create
an anchor system capable of sustaining the actual and poten-
tial load on the rope rescue system.

3.3.4 Anchor System. One or more anchor points rigged in
such a way as to provide a structurally significant connection
point for rope rescue system components.

3.3.5 Animal Technical Rescue. Rescuing of an animal requir-
ing technical skills; not to be confused with “animal rescue”
which typically refers to abuse or neglect.

3.3.6 Ascending Device. A type of rope grab; auxiliary equip-
ment; a friction or mechanical device utilized to allow ascend-
ing a fixed line. [1983, 2012]

3.3.7 Ascending (Line). A means of safely traveling up a fixed
line with the use of one or more ascent devices.
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3.3.8 Assessment Phase (Size-Up). The process of assessing
the conditions, the scene, and the subject’s condition and abil-
ity to assist in his or her own rescue.

3.3.9 Auxiliary Equipment. Equipment items that are load-
bearing and designed to be utilized with life safety rope and
harness, such as ascending devices, carabiners, descent con-
trol devices, rope grab devices, and snap-links. [1983, 2012]

3.3.10* Avalanche. A mass of snow — sometimes containing
ice, water, and debris — that slides down a mountainside.

3.3.11* Belay. The method by which a potential fall distance
is controlled to minimize damage to equipment and/or injury
to a live load.

3.3.12 Bell-Bottom Pier Hole. A type of shaft or footing exca-
vation, the bottom of which is made larger than the cross-
section above to form a bell shape.

3.3.13 Benching or Benching System. A method of protecting
employees from cave-ins by excavating the side of an excava-
tion to form one or a series of horizontal levels or steps, usually
with vertical or near-vertical surfaces between levels.

3.3.14 Bend. A knot that joins two ropes or webbing pieces
together.

3.3.15* Body Substance Isolation. An infection control strat-
egy that considers all body substances potentially infectious. It
utilizes procedures and equipment to protect the responder
from communicable diseases that are known to be transmitted
through blood and other body substances.

3.3.16* Cave. A natural underground void formed by geo-
logic process. [1006, 2013]

3.3.17 Cave-In. The separation of a mass of soil or rock ma-
terial from the side of an excavation or trench, or the loss of
soil from under a trench shield or support system, and its sud-
den movement into the excavation, either by falling or sliding,
in sufficient quantity so that it could entrap, bury, or otherwise
injure and immobilize a person.

3.3.18 Collapse Safety Zone. An area around a collapsed
structure or structures that is outside the potential collapse
zone of falling debris.

3.3.19 Compass. A device that uses the earth’s magnetic field
to indicate relative direction.

3.3.20 Competent Person. One who is capable of identifying
existing and predictable hazards in the surroundings or work-
ing conditions that are unsanitary, hazardous, or dangerous to
employees, and who has authorization to take prompt correc-
tive measures to eliminate them. [1006, 2013]

3.3.21* Confined Space. A space that is large enough and so
configured that a person can enter and perform assigned work,
that has limited or restricted means for entry or exit (e.g., tanks,
vessels, silos, storage bins, hoppers, vaults, and pits), and that is
not designed for continuous human occupancy.

3.3.22 Confined Space Rescue Service. The confined space
rescue team designated by the AHJ to rescue victims from within
confined spaces, including operational and technical levels of
industrial, municipal, and private sector organizations.

3.3.23 Confined Space Rescue Team. A combination of indi-
viduals trained, equipped, and available to respond to con-
fined space emergencies.
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3.3.24* Coverage (sometimes called “coverage factor”). A rela-
tive measure of how thoroughly an area has been searched or
“covered.”

3.3.25 Cribbing. Short lengths of timber/composite ma-
terials, usually 101.60 mm × 101.60 mm (4 in. × 4 in.) and
457.20 mm – 609.60 mm (18 in. – 24 in.) long, that are used in
various configurations to stabilize loads in place or while load
is moving.

3.3.26* Critical Angle. A deflection in two rope rescue system
components that increases any force vector beyond that which
is acceptable.

3.3.27 Descending (Line). A means of safely traveling down a
fixed line using a descent control device.

3.3.28 Descent Control Device. An auxiliary equipment item;
a friction or mechanical device utilized with rope to control
descent. [1983, 2012]

3.3.29 Disentanglement. The cutting of a vehicle and/or ma-
chinery away from trapped or injured victims.

3.3.30 Dive. An exposure to increased pressure whether un-
derwater or in a hyperbaric chamber.

3.3.31 Dive Operation. A situation requiring divers to com-
plete an assigned task.

3.3.32 Dive Team. An organization of public safety divers and
members in training.

3.3.33 Diver. An individual using breathing apparatus that
supplies compressed breathing gas at the ambient pressure.

3.3.34 Edge Protection. A means of protecting software com-
ponents within a rope rescue system from the potentially
harmful effects of exposed sharp or abrasive edges.

3.3.35 Emergency Incident. Any situation to which the emer-
gency services organization responds to deliver emergency ser-
vices, including rescue, fire suppression, emergency medical
care, special operations, law enforcement, and other forms of
hazard control and mitigation. [1561, 2014]

3.3.36 Emergency Medical Service (EMS). The organization(s)
responsible for the care and transport of sick and injured persons
to an appropriate emergency care facility. Referred to as Emer-
gency Services in U.S. federal confined space regulations.

3.3.37 Engulfment. The surrounding and effective capture
of a person by a fluid (e.g., liquid, finely divided particulate)
substance that can be aspirated to cause death by filling or
plugging the respiratory system or that can exert enough force
on the body to cause death by strangulation, constriction, or
crushing.

3.3.38 Entry. The action by which a person passes into a con-
fined space. Entry includes ensuing work or rescue activities in
that environment and is considered to have occurred as soon
as any part of the entrant’s body breaks the plane of an open-
ing into the space, trench, or excavation.

3.3.39* Entry Permit. A written or printed document, estab-
lished by an employer, for nonrescue entry into confined spaces.

3.3.40 Entry Team. The group of individuals, with estab-
lished communications and leadership, assigned to perform
work or rescue activities beyond the opening of, and within,
the space, trench, or excavation.

{0CE6B103-A485-43D
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3.3.41* Environment. A collection of characteristics such as
weather, altitude, and terrain contained in an area that are
unique to a location.

3.3.42 Excavation. Any man-made cut, cavity, trench, or de-
pression in an earth surface, formed by the removal of earth.

3.3.43 Extrication. The removal of trapped victims from a
vehicle or machinery.

3.3.44 Face(s). The vertical or inclined earth surface formed
as a result of excavation work.

3.3.45 Failure. The breakage, displacement, or permanent
deformation of a structural member or connection so as to
reduce its structural integrity and its supportive capabilities.

3.3.46* FEMA Task Force Search and Rescue Marking System.
Distinct markings made with international orange spray paint

near a collapsed structure’s most accessible point of entry.

3.3.47* FEMA Task Force Structure/Hazard Evaluation Marking
System. Distinct markings made with international orange
spray paint, after performing a building hazard identification,
near a collapsed structure’s most accessible point of entry.

3.3.48* FEMA Task Force Structure Marking System, Structure
Identification Within a Geographic Area. Distinct markings
made with international orange spray paint to label buildings
with their street number so that personnel can differentiate
one building from another.

3.3.49 Fixed Line (Fixed Line System). A rope rescue system
consisting of a nonmoving rope attached to an anchor system.

3.3.50 Force Multiplier. Any load, object, environmental fac-
tor, or system configuration that increases the load on the
anchor system(s).

3.3.51 Full-Face Mask. A diving mask that covers the diver’s
entire face, includes a regulator for breathing, has separate
inhalation and exhalation chambers, provides for defogging,
free flow if the seal is broken, and provides for a communica-
tion module.

3.3.52* General Area. An area surrounding the incident site
(e.g., collapsed structure or trench) whose size is proportional
to the size and nature of the incident. Within the general area,
access by people, heavy machinery, and vehicles is limited and
strictly controlled.

3.3.53 Grade Pole. A wood or fiberglass pole, either cut to a
certain length or provided with markings, used by workers
when setting pipes on grade.

3.3.54 Hardware (Rope Rescue). Rigid mechanical auxiliary
equipment that can include, but is not limited to, anchor
plates, carabiners, and mechanical ascent and descent control
devices.

3.3.55 Hasty Search. An initial deployment of search re-
sources that involves a quick search of areas or segments likely
to contain survivors.

3.3.56 Hazard Identification. The process of identifying situ-
ations or conditions that have the potential to cause injury to
people, damage to property, or damage to the environment.

3.3.57 Hazardous Atmospheres. Any atmosphere that can ex-
pose personnel to the risk of death, incapacitation, injury,
acute illness, or impairment of ability to self-rescue.
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3.3.58 Heavy Object. An item of such size and weight that it
cannot be moved without the use of power tools (e.g., hydrau-
lic lifting devices) or complex mechanical advantage systems.

3.3.59 High Angle. Refers to an environment in which the
load is predominantly supported by the rope rescue system.

3.3.60 Hitch. A knot that attaches to or wraps around an ob-
ject so that when the object is removed, the knot will fall apart.

3.3.61* Household Pet. A domesticated animal, such as a dog,
cat, bird, rabbit, rodent, or turtle, that is traditionally kept in
the home for pleasure rather than for commercial purposes,
can travel in commercial carriers, and be housed in temporary
facilities; thus, household pets do not include reptiles (except
turtles), amphibians, fish, insects/arachnids, farm animals
(including horses), and animals kept for racing purposes.

3.3.62 Immediately Dangerous to Life or Health (IDLH). Any
condition that would pose an immediate or delayed threat to
life, cause irreversible adverse health effects, or interfere with
an individual’s ability to escape unaided from a hazardous
environment.

3.3.63 Imminent Hazard. An act or condition that is judged
to present a danger to persons or property and is so immedi-
ate and severe that it requires immediate corrective or preven-
tive action.

3.3.64 Incident Command System (ICS). The combination of
facilities, equipment, personnel, procedures, and communi-
cations operating within a common organizational structure
that has responsibility for the management of assigned re-
sources to effectively accomplish stated objectives pertaining
to an incident or training exercise.

3.3.65 Incident Commander. The person who is responsible
for all decisions relating to the management of the incident
and is in charge of the incident site.

3.3.66 Incident Management System (IMS). A system that de-
fines the roles and responsibilities to be assumed by personnel
and the operating procedures to be used in the management
and direction of emergency operations; the system is also re-
ferred to as an incident command system (ICS). [1021, 2014]

3.3.67 Incident Response Plan. Written procedures, includ-
ing standard operating guidelines, for managing an emer-
gency response and operation.

3.3.68* Incident Scene. The location where activities related
to a specific incident are conducted.

3.3.69* Isolation System (or Isolation Devices). An arrange-
ment of devices, applied with specific techniques, that collectively
serve to isolate a victim of a trench or excavation emergency from
the surrounding product (e.g., soil, gravel, or sand).

3.3.70* Knot. A fastening made by tying rope or webbing in a
prescribed way.

3.3.71* Large Animal. Domesticated livestock including, but
not limited to, horses, cows, mules, donkeys, goats, llamas, al-
pacas, pigs, and excluding wild animals and household pets.

3.3.72 Large Machinery. Complex machines (or machinery
systems) constructed of heavy materials, not capable of simple
disassembly, and presenting multiple concurrent hazards
(e.g., control of energy sources, HAZMAT, change in eleva-
tion, multiple rescue disciplines, etc.), complex victim entrap-
ment, or partial or complete amputation, and requiring the
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direct technical assistance of special experts in the design,
maintenance, or construction of the device or machine.

3.3.73 Laser Target. A square or rectangular plastic device
used in conjunction with a laser instrument to set the line and
grade of pipe.

3.3.74 Life Safety Harness. A system component that is an
arrangement of materials secured about the body and used to
support a person during rescue.

3.3.75 Life Safety Rope. Rope dedicated solely for the pur-
pose of supporting people during rescue, fire fighting, other
emergency operations, or during training evolutions.

3.3.76 Litter. A transfer device designed to support and pro-
tect a victim during movement.

3.3.77 Litter Tender. A person who both accompanies and
physically manages the litter.

3.3.78* Lockout. A method for keeping equipment from be-
ing set in motion and endangering workers. (See also 3.3.151,
Tagout.)

3.3.79 Low Angle. Refers to an environment in which the
load is predominantly supported by itself and not the rope
rescue system (e.g., flat land or mild sloping surface).

3.3.80* Lowering System. A rope rescue system used to lower
a load under control.

3.3.81 Machine. Human-made system or device made up of
fixed and moving parts that perform a task.

3.3.82 Machinery. The moving parts of a particular machine.

3.3.83 Maximum Working Load. Weight supported by the life
safety rope and system components that must not be exceeded.

3.3.84* Mechanical Advantage (M/A). A force created
through mechanical means including, but not limited to, a
system of levers, gearing, or ropes and pulleys usually creating
an output force greater than the input force and expressed in
terms of a ratio of output force to input force.

3.3.85 Member. A person performing the duties and respon-
sibilities of an emergency response organization on a full-time
or part-time basis, with or without compensation.

3.3.86* Mine. Underground series of tunnels and shafts used
to obtain something from the soil through which they are
excavated.

3.3.87* Multiple-Point Anchor System. System configuration
providing load distribution over more than one anchor point,
either proportionally or disproportionally. (See also 3.3.4, An-
chor System.)

3.3.88* National Response Framework. An overview of key re-
sponse principles, roles, and structures that guides the U.S.
national response and that describes (a) how communities,
states, the federal government, and private sector and nongov-
ernmental partners apply these principles for a coordinated,
effective national response; (b) special circumstances where
the federal government exercises a larger role, including inci-
dents where federal interests are involved and catastrophic
incidents where a state would require significant support; and
(c) how these elements come together and are implemented
by first responders, decision makers, and supporting entities
to provide a unified national response in the United States.
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3.3.89* National Search and Rescue Plan. A document that
identifies responsibilities of U.S. federal agencies and serves as
the basis for the U.S. National Search and Rescue Manual, which
discusses search and rescue organizations, resources, meth-
ods, and techniques utilized by the federal government.

3.3.90 One-Call Utility Location Service. A service from which
contractors, emergency service personnel, and others can ob-
tain information on the location of underground utilities in
any area.

3.3.91 Oxygen-Deficient Atmosphere. Air atmospheres con-
taining less than 19.5 percent oxygen by volume at one stan-
dard atmosphere pressure.

3.3.92 Oxygen-Enriched Atmosphere. Air atmospheres con-
taining more than 23.5 percent oxygen by volume at one stan-
dard atmosphere pressure.

3.3.93 Packaging (Patient Packaging). The process of secur-
ing a subject in a transfer device, with regard to existing and
potential injuries/illness, so as to avoid further harm during
movement.

3.3.94 Panel Team. The group of individuals, with estab-
lished communications and leadership, assigned to construct
(if necessary), move, place, and manage panels (traditional
sheeting panels) both inside and outside the space, trench, or
excavation.

3.3.95* Personal Protective Equipment (PPE). The equipment
provided to shield or isolate personnel from infectious, chemi-
cal, physical, and thermal hazards.

3.3.96 Personnel. Any individual participating within the in-
cident scene.

3.3.97 Pre-Entry Briefing. Information passed to all person-
nel prior to entry into a confined space or trench/excavation
environment.

3.3.98 Primary Access. The existing opening of doors and/or
windows that provide a pathway to the trapped and/or injured
victim(s).

3.3.99* Primary Search. A quick search of the structures likely
to contain survivors.

3.3.100* Protective System. A method of protecting employ-
ees from cave-ins, from material that could fall or roll from an
excavation face or into an excavation, or from the collapse of
adjacent structures.

3.3.101 Public Safety Diver. An individual who performs pub-
lic safety diving.

3.3.102 Public Safety Diving. Underwater diving, related to
team operations and training, performed by any member,
group, or agency of a community or government-recognized
public safety diving or water rescue team.

3.3.103 Pulley. A device with a free-turning, grooved metal
wheel (sheave) used to reduce rope friction. Side plates are
available for a carabiner to be attached.

3.3.104* Raising System. A rope rescue system used to raise a
load under control.

3.3.105 “Reach, Throw, Row, Go.” The four sequential steps
in water rescue with progressively more risk to the rescuer.
Specifically, a “go” rescue involves physically entering the me-
dium (e.g., in the water or on the ice).

{0CE6B103-A485-43D
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3.3.106* Reconnaissance (Recon). A preliminary examination
or survey; specifically, an examination of an area for the pur-
pose of obtaining information necessary for directing search
and rescue operations.

3.3.107 Recovery. Nonemergency operations carried out by
responders to retrieve property or remains of victims.

3.3.108 Recumbent Animal. An animal laying down.

3.3.109 Redundant Air System. An independent secondary
underwater breathing system (i.e., a pony bottle with first and
second stage or a pony bottle supplying a bailout block).

3.3.110* Registered Professional Engineer. A person who is
registered as a professional engineer in the state where the
work is to be performed.

3.3.111 Rescue. Those activities directed at locating endan-
gered persons at an emergency incident, removing those per-
sons from danger, treating the injured, and providing for
transport to an appropriate health care facility.

3.3.112* Rescue Area. An area surrounding the incident site
(e.g., collapsed structure or trench) whose size is proportional
to the hazards that exist.

3.3.113 Rescue Attendant. A person who is qualified to be
stationed outside a confined space to monitor rescue entrants,
summon assistance, and perform nonentry rescues.

3.3.114 Rescue Entrant. A person entering a confined space
for the specific purpose of rescue.

3.3.115 Rescue Incident. An emergency incident that prima-
rily involves the rescue of persons subject to physical danger
and that could include the provision of emergency medical
care, but not necessarily.

3.3.116* Rescue Shoring. The temporary stabilization or re-
support of any part of, section of, or structural element within
a structure which is physically damaged, missing, or where the
structure itself is partially or totally collapsed or in danger of
collapsing.

3.3.117* Rescue Team. A combination of rescue-trained indi-
viduals who are equipped and available to respond to and per-
form technical rescues.

3.3.118 Rescue Team Leader. The person designated within
the incident command system as rescue group/division of-
ficer responsible for direct supervision of the rescue team
operations.

3.3.119 Resource Assessment. The component of the assess-
ment phase that involves the determination for the need for
additional resources. Resource assessment can be ongoing
throughout the entire incident.

3.3.120 Resources. All personnel and equipment that are
available, or potentially available, for assignment to incidents.

3.3.121* Retrieval System. Combinations of rescue equip-
ment used for nonentry (external) rescue of persons from
confined spaces.

3.3.122 Risk. A measure of the probability and severity of
adverse effects that result from an exposure to a hazard.

3.3.123 Risk Assessment. An assessment of the likelihood,
vulnerability, and magnitude of incidents that could result
from exposure to hazards.
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3.3.124* Risk/Benefit Analysis. A decision made by a re-
sponder based on a hazard identification and situation assess-
ment that weighs the risks likely to be taken against the ben-
efits to be gained for taking those risks.

3.3.125 Rope. A compact but flexible, torsionally balanced,
continuous structure of fibers produced from strands that are
twisted, plaited, or braided together and that serve primarily
to support a load or transmit a force from the point of origin
to the point of application. [1983, 2012]

3.3.126 Rope-Based Mechanical Advantage System. A rope
rescue system component incorporating the reeving of rope
through moving pulleys (or similar devices) to create me-
chanical advantage.

3.3.127 Rope Rescue Equipment. Components used to build
rope rescue systems including life safety rope, life safety har-
nesses, and auxiliary equipment.

3.3.128 Rope Rescue System. A system comprised of rope res-
cue equipment and an appropriate anchor system intended
for use in the rescue of a subject.

3.3.129 Safety Officer. An individual appointed by the AHJ as
qualified to maintain a safe working environment.

3.3.130 Search Marking System. A separate and distinct mark-
ing system used to identify information related to the location
of a victim(s).

3.3.131 Secondary Access. Openings created by rescuers that
provide a pathway to trapped and/or injured victims.

3.3.132* Secondary Search. A detailed, systematic search of an
area.

3.3.133 Sheeting. The members of a shoring system that sup-
port the sides of an excavation and are in turn supported by
other members of the shoring system.

3.3.134* Shield (or Shield System). A structure that is able to
withstand the forces imposed on it by a cave-in and thereby
protect employees within the structures.

3.3.135 Shoring Team. The group of individuals, with estab-
lished communications and leadership, assigned to construct,
move, place, and manage the shoring or shoring system inside
a structure, space, trench, or excavation.

3.3.136 Single-Point Anchor System. An anchor system con-
figuration utilizing a single anchor point to provide the pri-
mary support for the rope rescue system. A single-point an-
chor system includes those anchor systems that utilize one or
more additional nonloaded anchor points as backup to the
primary anchor point.

3.3.137 Size-Up. A mental process of evaluating the influenc-
ing factors at an incident prior to committing resources to a
course of action.

3.3.138 Small Machine. Machinery or equipment capable of
simple disassembly, or constructed of lightweight materials,
presenting simple hazards, which are capable of being con-
trolled by the rescuer(s).

3.3.139 Software. A flexible fabric component of rope rescue
equipment that can include, but is not limited to, anchor
straps, pick-off straps, and rigging slings.

3.3.140 Special Operations. Those emergency incidents to
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which the responding agency responds that require specific
and advanced technical training and specialized tools and
equipment.

3.3.141 Standard Operating Guideline. An organizational di-
rective that establishes a course of action or policy.

3.3.142 Standard Operating Procedure. A written organiza-
tional directive that establishes or prescribes specific operational
or administrative methods to be followed routinely for the per-
formance of designated operations or actions. [1521, 2008]

3.3.143* Strongback. The vertical members of a trench shor-
ing system placed in contact with the earth, usually held in
place against sections of sheeting with shores and positioned
so that individual members do not contact each other.

3.3.144* Supplemental Sheeting and Shoring. Sheeting and
shoring operations that involve the use of commercial
sheeting/shoring systems and/or isolation devices or that in-
volve cutting and placement of sheeting and shoring when
greater than 0.61 m (2 ft) of shoring exists below the bottom
of the strongback.

3.3.145 Support System. A structure, such as underpinning,
bracing, or shoring, that provides support to an adjacent struc-
ture, underground installation, or the sides of an excavation.

3.3.146 Surcharge Load. Any weight near the lip of the
trench that increases the likelihood of instability or secondary
cave-in.

3.3.147 Swift Water. Water moving at a rate greater than one
knot [1.85 km/hr (1.15 mph)].

3.3.148* System Safety Factor. The weakest point within a sys-
tem, expressed as a ratio between the minimum breaking
strength of that point (component) as compared to the force
placed upon it.

3.3.149 System Stress. Any condition creating excessive force
(i.e., exceeding the maximum working load of any compo-
nent) to components within a rope rescue system that could
lead to damage or failure of the system.

3.3.150* Tabulated Data. Any set of site-specific design data
used by a professional engineer to design a protective system
at a particular location.

3.3.151 Tagout. A method of tagging, labeling, or otherwise
marking an isolation device during hazard abatement opera-
tions to prevent accidental removal of the device. (See also
3.3.78, Lockout.)

3.3.152 Technical Rescue. The application of special knowl-
edge, skills, and equipment to safely resolve unique and/or
complex rescue situations.

3.3.153* Technical Rescue Incident. Complex rescue inci-
dents requiring specially trained personnel and special equip-
ment to complete the mission.

3.3.154 Tender. An individual trained in the responsibilities
of diver safety who provides control of search patterns from
the surface of the water.

3.3.155 Termination. That portion of incident management
in which personnel are involved in documenting safety proce-
dures, site operations, hazards faced, and lessons learned
from the incident. Termination is divided into three phases:
debriefing the incident, postincident analysis, and critiquing
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3.3.156* Terrain. Specific natural and topographical features
within an environment.

3.3.157* Terrain Hazard. Specific terrain feature, or feature-
related condition, that exposes one to danger and the poten-
tial for injury and/or death.

3.3.158 Testing. The process by which the hazards that could
confront entrants of a trench or excavation are identified and
evaluated, including specifying tests that are to be performed
in a trench or excavation.

3.3.159* Traditional Sheeting and Shoring. The use of 1.2 m
× 2.4 m (4 ft × 8 ft) sheet panels, with a strongback attachment,
supplemented by a variety of conventional shoring options
such as hydraulic, screw, and/or pneumatic shores.

3.3.160 Transfer Device. Various devices, including litters
and harnesses, used with rope rescue systems to package
and allow safe removal of a subject from a specific rescue
environment.

3.3.161* Trench (or Trench Excavation). A narrow (in relation
to its length) excavation made below the surface of the earth.

3.3.162 Trench Box (or Trench Shield). A manufactured pro-
tection system unit made from steel, fiberglass, or aluminum that
is placed in a trench to protect workers from cave-in and that can
be moved as a unit. [See also 3.3.134, Shield (or Shield System).]

3.3.163* Trench Shoring. A component or group of con-
nected components, designed, constructed and installed in a
trench to prevent collapse of the exposed walls of the excava-
tion by applying pressure to the surrounding materials.

3.3.164* Tunnel. A covered excavation used for the convey-
ance of people or materials, typically no smaller than 0.91 m
(36 in.) in diameter and within 20 degrees of horizontal.

3.3.165 Vehicle. A device or structure for transporting per-
sons or things; a conveyance.

3.3.166 Watermanship Skills. Capabilities that include swim-
ming, surface diving, treading water, and staying afloat with
a reasonable degree of comfort appropriate to the required
task.

3.3.167 Webbing. Woven material of flat or tubular weave in
the form of a long strip.

3.3.168* Wilderness. A setting in which the delivery of services
including search, rescue, and patient care by response person-
nel is adversely affected by logistical complications, such as an
environment that is physically stressful or hazardous to the
patient, response personnel, or both; remoteness of the pa-
tient’s location, such that it causes a delay in the delivery of
care to the patient; anywhere the local infrastructure has been
compromised enough to experience wilderness-type condi-
tions, such as lack of adequate medical supplies, equipment,
or transportation; remoteness from public infrastructure sup-
port services; poor to no medical services or potable water;
compromised public safety buildings, public utilities or com-
munications systems; city, county, state or national recre-
ational areas or parks with mountains, trails; areas they define
as wilderness.

3.3.169 Wire Rope. Rope made of twisted strands of wire.
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Chapter 4 General Requirements

4.1 General.

4.1.1* The authority having jurisdiction (AHJ) shall establish
levels of operational capability needed to conduct operations
at technical search and rescue incidents, based on hazard
identification, risk assessment, training level of personnel, and
availability of internal and external resources.

4.1.2 At a minimum, all technical search and rescue organi-
zations shall meet the awareness level for each type of search
and rescue incident for which the AHJ has identified a poten-
tial hazard (see 4.2.1).

4.1.3* In jurisdictions where identified hazards might require
a search and rescue capability at a level higher than awareness,
a plan to address this situation shall be written.

4.1.3.1 The AHJ shall determine distribution of roles and
responsibilities in order to focus training and resources at the
designated level to maintain proficiency.

4.1.3.2 Where an advanced level of search and rescue capa-
bility is required in a given area, organizations shall have a
system in place to utilize the most appropriate resource(s)
available, through the use of local experts, agreements with
specialized resources, and mutual aid.

4.1.4 The AHJ shall establish written standard operating proce-
dures (SOPs) consistent with one of the following operational
levels for each of the disciplines defined in this document:

(1)*Awareness Level. This level represents the minimum capa-
bility of organizations that provide response to technical
search and rescue incidents.

(2)*Operations Level. This level represents the capability of
organizations to respond to technical search and res-
cue incidents and to identify hazards, use equipment,
and apply limited techniques specified in this standard
to support and participate in technical search and res-
cue incidents.

(3) Technician Level. This level represents the capability of or-
ganizations to respond to technical search and rescue in-
cidents and to identify hazards, use equipment, and apply
advanced techniques specified in this standard necessary
to coordinate, perform, and supervise technical search
and rescue incidents.

4.1.5* It is not the intent of this document to have an organi-
zation deem itself capable of an advanced skill level in any of
the disciplines defined herein simply by training or adhering
to the requirements set forth. Maintaining an operations- or
technician-level capability in any discipline shall require a
combination of study, training, skill, and frequency of opera-
tions in that discipline.

4.1.6 The AHJ shall establish operational procedures consis-
tent with the identified level of operational capability to en-
sure that technical search and rescue operations are per-
formed in a manner that minimizes threats to rescuers and
others.

4.1.7 The same techniques used in a search and rescue op-
eration shall be considered equally useful for training, body
recovery, evidence search, and other operations with a level of
urgency commensurate with the risk/benefit analysis.

4.1.8 Operational procedures shall not exceed the identified
level of capability established in 4.1.4.
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4.1.9* At a minimum, medical care at the basic life support
(BLS) level shall be provided by the organization at technical
search and rescue incidents.

4.1.10 Training.

4.1.10.1 The AHJ shall provide for training in the responsi-
bilities that are commensurate with the operational capability
of the organization.

4.1.10.1.1 The minimum training for an organization shall
be at the awareness level.

4.1.10.1.2 Organizations expected to perform at a higher op-
erational level shall be trained to that level.

4.1.10.2* The AHJ shall provide for the continuing education
necessary to maintain all requirements of the organization’s
identified level of capability.

4.1.10.3 An annual performance evaluation of the organiza-
tion based on requirements of this standard shall be per-
formed.

4.1.10.4* The AHJ shall evaluate its training program to deter-
mine whether the current training has prepared the organiza-
tion to function at the established operational level under ab-
normal weather conditions, extremely hazardous operational
conditions, and other difficult situations.

4.1.10.5* Documentation.

4.1.10.5.1 The AHJ shall be responsible for the documenta-
tion of all required training.

4.1.10.5.2 This documentation shall be maintained and avail-
able for inspection by individual team members and their au-
thorized representatives.

4.1.11 Prior to operating at a technical search and rescue
incident, an organization shall meet the requirements speci-
fied in Chapter 4 as well as all relevant requirements of Chap-
ters 5 through 17 for the specific technical rescue incident.

4.1.12 Standard Operating Procedure.

4.1.12.1 The AHJ shall ensure that there is a standard operat-
ing procedure to evacuate members from an area and to ac-
count for their safety when an imminent hazard condition is
discovered.

4.1.12.2 This procedure shall include a method to notify all
members in the affected area immediately by any effective
means, including audible warning devices, visual signals, and
radio signals.

4.1.13* The AHJ shall comply with all applicable local, state,
and federal laws.

4.1.14* The AHJ shall train responsible personnel in procedures
for invoking, accessing, and using relevant components of the
U.S. National Search and Rescue Plan, the U.S. National Response
Framework, and other national, state, and local response plans, as
applicable.

4.2 Hazard Identification and Risk Assessment.

4.2.1* The AHJ shall conduct a hazard identification and risk
assessment of the response area and shall determine the feasi-
bility of conducting technical search and rescue operations.

4.2.2 The hazard identification and risk assessment shall in-
clude an evaluation of the environmental, physical, social, and
cultural factors influencing the scope, frequency, and magni-
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tude of a potential technical search and rescue incident and
the impact they might have on the ability of the AHJ to re-
spond to and to operate while minimizing threats to rescuers
at those incidents.

4.2.3* The AHJ shall identify the type and availability of inter-
nal resources needed for technical search and rescue inci-
dents and shall maintain a list of those resources.

4.2.4* The AHJ shall identify the type and availability of exter-
nal resources needed to augment existing capabilities for
technical search and rescue incidents and shall maintain a list
of these resources, which shall be updated at least once a year.

4.2.5* The AHJ shall establish procedures for the acquisition
of those external resources needed for technical search and
rescue incidents.

4.2.6 The hazard identification and risk assessment shall be
documented.

4.2.7 The hazard identification and risk assessment shall be
reviewed and updated on a scheduled basis and as operational
or organizational changes occur.

4.2.8 At intervals determined by the AHJ, the AHJ shall con-
duct surveys in the organization’s response area for the pur-
pose of identifying the types of technical search and rescue
incidents that are most likely to occur.

4.3 Incident Response Planning.

4.3.1 The procedures for a technical search and rescue emer-
gency response shall be documented in the special operations
incident response plan.

4.3.1.1 The plan shall be a formal, written document.

4.3.1.2 Where external resources are required to achieve a
desired level of operational capability, mutual aid agreements
shall be developed with other organizations.

4.3.2 Copies of the technical search and rescue incident re-
sponse plan shall be distributed to agencies, departments, and
employees having responsibilities designated in the plan.

4.3.3 A record shall be kept of all holders of the technical
search and rescue incident response plan, and a system shall
be implemented for issuing all changes or revisions.

4.3.4 The technical search and rescue incident response plan
shall be approved by the AHJ through a formal, documented
approval process and shall be coordinated with participating
agencies and organizations.

4.4 Equipment.

4.4.1 Operational Equipment.

4.4.1.1* The AHJ shall ensure that equipment commensurate
with the respective operational capabilities for operations at
technical search and rescue incidents and training exercises is
provided.

4.4.1.2 Training shall be provided to ensure that all equip-
ment is used and maintained in accordance with the manufac-
turers’ instructions.

4.4.1.3 Procedures for the inventory and accountability of all
equipment shall be developed and used.

4.4.2 Personal Protective Equipment (PPE).

4.4.2.1* The AHJ shall ensure that the protective clothing and
equipment are supplied to provide protection from those haz-
ards to which personnel are exposed or could be exposed.
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4.4.2.2 Personnel shall be trained in the care, use, inspec-
tion, maintenance, and limitations of the protective clothing
and equipment assigned or available for their use.

4.4.2.3 The AHJ shall ensure that all personnel wear and
use PPE while working in known or suspected hazardous
areas during technical search and rescue incidents and
training exercises.

4.4.2.4 The AHJ shall ensure that atmosphere-supplying res-
pirators in the form of supplied air respirators (SAR) or self-
contained breathing apparatus (SCBA) are available when
required for technical search and rescue operations and
that they meet the requirements specified in Chapter 7 of
NFPA 1500, Standard on Fire Department Occupational Safety and
Health Program.

4.4.2.4.1 Breathing apparatus shall be worn in accordance
with the manufacturer’s recommendations.

4.4.2.4.2 A supply source of breathing air meeting the re-
quirements of ANSI/CGA G7.1, Commodity Specification for Air,
with a minimum air quality of Grade D shall be provided for all
atmosphere-supplying respirators.

4.4.2.4.3 A supply source of breathing air meeting the re-
quirements of ANSI/CGA G7.1, Commodity Specification for
Air, with a minimum air quality of Grade E shall be provided
for all atmosphere-supplying respirators used for dive op-
erations.

4.4.2.4.4 Supplied air respirators shall be used in conjunc-
tion with a self-contained breathing air supply capable of pro-
viding enough air for egress in the event of a primary air sup-
ply failure.

4.5 Safety.

4.5.1 General.

4.5.1.1 All personnel shall receive training related to the haz-
ards and risks associated with technical search and rescue
operations.

4.5.1.2 All personnel shall receive training for conducting
search and rescue operations while minimizing threats to res-
cuers and using PPE.

4.5.1.3 The AHJ shall ensure that members assigned duties
and functions at technical search and rescue incidents and
training exercises meet the relevant requirements of the fol-
lowing chapters and sections of NFPA 1500, Standard on Fire
Department Occupational Safety and Health Program:

(1) Section 5.4, Special Operations Training
(2) Chapter 7, Protective Clothing and Protective Equipment
(3) Chapter 8, Emergency Operations

4.5.1.4* Where members are operating in positions or per-
forming functions at an incident or training exercise that pose
a high potential risk for injury, members qualified in BLS shall
be standing by.

4.5.1.5* Rescuers shall not be armed except when it is re-
quired to meet the objectives of the incident as determined by
the AHJ.

4.5.2 Safety Officer. At technical search and rescue training
exercises and in actual operations, the incident commander
shall assign a member to fulfill the duties of a safety officer
with the specific technical knowledge and responsibility for
the identification, evaluation, and, where possible, correction
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of hazardous conditions and unsafe practices specific to the
operational capabilities employed.

4.5.3 Incident Management System.

4.5.3.1* The AHJ shall provide for and utilize training on the
implementation of an incident management system that
meets the requirements of NFPA 1561, Standard on Emergency
Services Incident Management System and Command Safety, with
written SOPs applying to all members involved in emergency
operations. All members involved in emergency operations
shall be familiar with the system.

4.5.3.2 The AHJ shall provide for training on the implemen-
tation of an incident accountability system that meets the re-
quirements of NFPA 1561, Standard on Emergency Services Inci-
dent Management System and Command Safety.

4.5.3.3 The incident commander shall ensure rotation of
personnel to reduce stress and fatigue.

4.5.3.4 The incident commander shall ensure that all person-
nel are aware of the potential impact of their operations on
the safety and welfare of rescuers and others, as well as on
other activities at the incident site.

4.5.3.5 At all technical search and rescue incidents, the orga-
nization shall provide supervisors who possess skills and
knowledge commensurate with the operational level identi-
fied in 4.1.4.

4.5.4* Fitness. The AHJ shall ensure that members are psycho-
logically, physically, and medically capable to perform as-
signed duties and functions at technical search and rescue
incidents and to perform training exercises in accordance
with Chapter 10 of NFPA 1500, Standard on Fire Department Oc-
cupational Safety and Health Program.

4.5.5 Nuclear, Biological, and Chemical Response.

4.5.5.1* The AHJ, as part of its hazard identification and risk
assessment, shall determine the potential to respond to tech-
nical search and rescue incidents that might involve nuclear
or biological weapons, chemical agents, or weapons of mass
destruction, including those with the potential for secondary
devices.

4.5.5.2 If the AHJ determines that a valid risk exists for tech-
nical search and rescue response into a nuclear, biological,
and/or chemical environment, it shall provide training and
equipment for response personnel.

Chapter 5 Rope Rescue

5.1 General Requirements.

5.1.1 Organizations operating at rope rescue incidents shall
meet the requirements specified in Chapter 4.

5.1.2* The AHJ shall evaluate the need for missing person
search where rope rescues might occur within its response
area and shall provide a search capability commensurate with
the identified needs.

5.1.3* All techniques required of the rope rescue team
within this standard shall be demonstrated by the team
and/or team members on at least an annual basis to a level
that assures their ability to perform the practice in a man-
ner that will result in rapid access to and successful rescue
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of the victim while minimizing further injury and without
sacrificing the safety of rescue team members.

5.2 Awareness Level.

5.2.1 Organizations operating at the awareness level for rope
rescue incidents shall meet the requirements specified in Sec-
tion 5.2.

5.2.2 Organizations operating at the awareness level for rope
rescue incidents shall develop and implement procedures for
the following:

(1) Recognizing the need for a rope rescue
(2)*Identifying resources necessary to conduct rope rescue

operations
(3)*Carrying out the emergency response system where rope

rescue is required
(4)*Carrying out site control and scene management
(5)*Recognizing general hazards associated with rope rescue

and the procedures necessary to mitigate these hazards
(6)*Identifying and utilizing PPE assigned for use at a rope

rescue incident

5.3 Operations Level.

5.3.1 Organizations operating at the operations level for
rope rescue incidents shall meet the requirements specified in
Sections 5.2 and 5.3.

5.3.2* Organizations operating at the operations level for
rope rescue incidents shall, commensurate with the identified
needs of the organization, develop and implement proce-
dures for rescues involving movement of persons from one
stable location to another, including, but not limited to, the
following:

(1) Sizing up existing and potential conditions at incidents
where rope rescue operations will be performed

(2) Assuring safety in rope rescue operations
(3) Establishing the need for, selecting, and placing edge

protection
(4) Selecting, using, and maintaining rope rescue equip-

ment and rope rescue systems
(5) Configuring all knots, bends, and hitches used by the

organization
(6) Selecting anchor points and equipment to construct an-

chor systems
(7) Constructing and using single-point anchor systems
(8)*Constructing and using multiple-point anchor systems

with regard to the potential increase in force that can be
associated with their use

(9) Selecting, constructing, and using a belay system
(10) Selecting and using methods necessary to negotiate an

edge or other obstacle that includes protecting all per-
sonnel working nearby from accidental fall

(11) Ascending and descending a fixed line
(12)*Self rescue
(13) Selecting, constructing, and using a lowering system in

both the low- and high-angle environments
(14) Securing a patient in a litter
(15) Attaching a litter to a rope rescue system and managing

its movement
(16) Selecting, constructing, and using rope-based mechani-

cal advantage haul systems in both the low- and high-
angle environments

(17)*Negotiating a loaded litter over an edge during a raising
and lowering operation
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5.4 Technician Level.

5.4.1 Organizations operating at the technician level for rope
rescue incidents shall meet the requirements specified in Sec-
tions 5.2, 5.3, and 5.4.

5.4.2* Organizations operating at the technician level for rope
rescue incidents shall develop and implement procedures,
commensurate with the identified needs of the organization,
for the following:

(1)*Accessing a patient using techniques that require rescu-
ers to climb up or down natural or man-made struc-
tures, which can expose the climber to a significant fall
hazard

(2)*Using rope rescue systems to move a rescuer and a patient
along a horizontal path above an obstacle or projection

(3)*Performing a high-angle rope rescue of a person sus-
pended from, or stranded on, a structure or landscape
feature

(4) Understanding and applying the principles of the physics
involved in constructing rope rescue systems, including
system safety factors, critical angles, and the causes and
effects of force multipliers

(5) Performing a high-angle rope rescue with a litter using
tender(s) to negotiate obstacles, manipulate or position
the patient, or provide medical care while being raised
and lowered

Chapter 6 Structural Collapse Search and Rescue

6.1 General Requirements. Organizations operating at struc-
tural collapse incidents shall meet the requirements specified
in Chapter 4.

6.2 Awareness Level.

6.2.1 Organizations operating at the awareness level for
structural collapse incidents shall meet the requirements
specified in Sections 6.2 and 7.2 (awareness level for confined
space search and rescue).

6.2.2 Organizations operating at the awareness level for
structural collapse incidents shall implement procedures for
the following:

(1) Recognizing the need for structural collapse search and
rescue

(2)*Identifying the resources necessary to conduct structural
collapse search and rescue operations

(3)*Initiating the emergency response system for structural
collapse incidents

(4)*Initiating site control and scene management
(5)*Recognizing the general hazards associated with struc-

tural collapse incidents, including the recognition of ap-
plicable construction types and categories and the ex-
pected behaviors of components and materials in a
structural collapse

(6)*Identifying the 13 types of collapse patterns and poten-
tial victim locations

(7)*Recognizing the potential for secondary collapse
(8)*Conducting visual and verbal searches at structural col-

lapse incidents, while using approved methods for the
specific type of collapse

(9)*Recognizing and implementing a search and rescue/
search assessment marking system, building marking
system (structure/hazard evaluation), victim location
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marking system, and structure marking system (structure
identification within a geographic area), such as the ones
used by the FEMA Urban Search and Rescue System

(10) Removing readily accessible victims from structural col-
lapse incidents

(11)*Identifying and establishing a collapse safety zone
(12)*Conducting reconnaissance (recon) of the structure(s)

and surrounding area

6.3 Operations Level.

6.3.1 Organizations operating at the operations level for
structural collapse incidents shall meet the requirements
specified in Sections 6.2 and 6.3 as well as those in the follow-
ing sections:

(1) Section 5.3 (operations level for rope rescue)
(2) Section 7.3 (operations level for confined space search

and rescue)
(3) Section 8.3 (operations level for vehicle search and rescue)
(4) Section 9.2 (awareness level for water search and rescue)
(5) Section 11.3 (operations level for trench and excavation

search and rescue)
(6) Section 12.3 (operations level for machinery search and

rescue)

6.3.2 The organization shall have members capable of recog-
nizing hazards, using equipment, and implementing tech-
niques necessary to operate at structural collapse incidents
involving the collapse or failure of ordinary construction
(light frame, unreinforced masonry construction, and rein-
forced masonry construction).

6.3.3 Organizations operating at the operations level for struc-
tural collapse incidents involving light frame ordinary construc-
tion and reinforced and unreinforced masonry construction
shall develop and implement procedures for the following:

(1)*Sizing up existing and potential conditions at structural
collapse incidents

(2)*Recognizing unique collapse or failure hazards
(3)*Conducting hasty primary and secondary search opera-

tions (low and high coverage) intended to locate victims
trapped on, inside, and beneath collapse debris

(4)*Accessing victims trapped inside and beneath collapse debris
(5)*Performing extrication operations involving packaging,

treating, and removing victims trapped within and be-
neath collapse debris

(6) Stabilizing the structure and performing rescue shoring
operations in order to stabilize the structure, if necessary.

6.4 Technician Level.

6.4.1 Organizations operating at the technician level for
structural collapse incidents shall meet the requirements
specified in this chapter and the following sections:

(1) Section 5.4 (technician level for rope rescue)
(2) Section 7.4 (technician level for confined space search

and rescue)
(3) Section 8.4 (technician level for vehicle search and rescue)
(4) Section 11.4 (technician level for trench and excavation

search and rescue)
(5) Section 12.4 (technician level for machinery search and

rescue)

6.4.2 The organization shall have members capable of recog-
nizing hazards, using equipment, and implementing tech-
niques necessary to operate at structural collapse incidents
involving all types of construction.
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6.4.3 Organizations operating at the technician level for
structural collapse incidents for all types of construction shall
develop and implement procedures for the following:

(1) Evaluating existing and potential conditions at structural
collapse incidents

(2) Recognizing unique collapse or failure hazards
(3)*Conducting search operations intended to locate victims

trapped inside and beneath collapse debris
(4)*Accessing victims trapped inside and beneath collapse

debris
(5)*Performing extrication operations involving packaging,

treating, and removing victims trapped within and be-
neath collapse debris

(6) Stabilizing the structure and performing rescue shoring
operations in order to stabilize the structure

Chapter 7 Confined Space Search and Rescue

7.1 General Requirements.

7.1.1 Organizations operating at confined space incidents
shall meet the requirements specified in Chapter 4.

7.1.2* The requirements of this chapter shall apply to organi-
zations that provide varying degrees of response to confined
space emergencies.

7.1.3 All confined space rescue services shall meet the re-
quirements defined in 7.1.3.1 through 7.1.3.12.

7.1.3.1 Each member of the rescue service shall be provided
with, and trained to use properly, the PPE and rescue equip-
ment necessary for making rescues from confined spaces ac-
cording to his or her designated level of competency.

7.1.3.2 Each member of the rescue service shall be trained to
perform the assigned rescue duties corresponding to his or
her designated level of competency.

7.1.3.3 Each member of the rescue service shall also receive
the training required of authorized rescue entrants.

7.1.3.4* Each member of the rescue service shall practice mak-
ing confined space rescues once every 12 months, in accor-
dance with the requirements of 4.1.10 of this document, by
means of simulated rescue operations in which he or she re-
moves dummies, mannequins, or persons from actual con-
fined spaces or from representative confined spaces resem-
bling all those to which the rescue service could be required to
respond in an emergency within their jurisdiction.

7.1.3.5 Representative confined spaces should — with re-
spect to opening size, configuration, and accessibility — simu-
late the types of confined spaces from which rescue is to be
performed.

7.1.3.6 Each member of the rescue service shall be certified to
the level of first responder or equivalent according to U.S. De-
partment of Transportation (DOT) First Responder Guidelines.

7.1.3.7 Each member of the rescue service shall successfully
complete a course in cardiopulmonary resuscitation (CPR)
taught through the American Heart Association (AHA) to the
level of a “Health Care Provider,” through the American Red
Cross (ARC) to the “CPR for the Professional Rescuer” level, or
through the National Safety Council’s equivalent course of study.
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7.1.3.8* The rescue service shall be capable of responding in a
timely manner to rescue summons.

7.1.3.9 Each member of the rescue service shall be equipped,
trained, and capable of functioning to perform confined
space rescues within the area for which they are responsible at
their designated level of competency.

7.1.3.10 The requirements of 7.1.3.9 shall be confirmed by
an annual evaluation of the rescue service’s capabilities to
perform confined space rescues in terms of overall timeli-
ness, training, and equipment and to perform safe and ef-
fective rescue in those types of spaces to which the team
must respond.

7.1.3.11 Each member of the rescue service shall be aware of
the hazards he or she could confront when called on to per-
form rescue within confined spaces for which the service is
responsible.

7.1.3.12 If required to provide confined space rescue within
U.S. federally regulated industrial facilities, the rescue service
shall have access to all confined spaces from which rescue
could be necessary so that they can develop rescue plans and
practice rescue operations according to their designated level
of competency.

7.1.4* The role of a Confined Space Rescue Team is intended
to include entry into the space to perform a rescue and, as a
minimum, shall be staffed to provide sufficient members with
the following exclusive functions:

(1)*Entrant/Entry team of sufficient size and capability to
perform the rescue

(2)*Backup team of sufficient size to provide immediate assis-
tance to, or rescue of, entry team members who become
ill or injured and are unable to perform self-rescue

(3) Rescue attendant whose function is to deny unauthorized
persons access, monitor the conditions in the space and
the status of all entrants

(4) Supervisor who shall maintain control of the entire opera-
tion and be knowledgeable in all team functions

7.2 Awareness Level.

7.2.1 Organizations operating at the awareness level for con-
fined space search and rescue incidents shall meet the re-
quirements specified in Sections 7.2 and 5.2 (awareness level
for rope rescue).

7.2.2 The organization shall have an appropriate number of
personnel meeting the requirements of Chapter 4 of NFPA 472,
Standard for Competence of Responders to Hazardous Materials/
Weapons of Mass Destruction Incidents, commensurate with the or-
ganization’s needs.

7.2.3 Organizations at the awareness level shall be respon-
sible for performing certain nonentry rescue (retrieval) op-
erations.

7.2.4 Organizations operating at the awareness level for con-
fined space search and rescue incidents shall implement pro-
cedures for the following:

(1) Recognizing the need for confined space search and
rescue

(2) Initiating contact and establishing communications with
victims where possible

(3)*Recognizing and identifying the hazards associated with
nonentry confined space emergencies

(4)*Recognizing confined spaces
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(5)*Performing a nonentry retrieval
(6)*Implementing the emergency response system for con-

fined space emergencies
(7)*Implementing site control and scene management

7.3 Operations Level.

7.3.1 Organizations operating at the operations level for con-
fined space search and rescue incidents shall meet the re-
quirements specified in Sections 7.2, 7.3, and 5.3 (operations
level for rope rescue).

7.3.2 The organization operating at this level shall be respon-
sible for the development and training of a confined space
rescue team that is trained, equipped, and available to re-
spond to confined space emergencies of a type and complex-
ity that require an operations level organization.

7.3.3 Organizations operating at the operations level shall
develop and implement procedures for the following:

(1)*Sizing up existing and potential conditions at confined
space emergencies

(2)*Protecting personnel from hazards within the confined space
(3)*Ensuring that personnel are capable of managing the

physical and psychological challenges that affect rescuers
entering confined spaces

(4)*Identifying the duties of the rescue entrant(s) and
backup rescue entrant(s), rescue attendant, and rescue
team leader as defined herein

(5)*Monitoring continuously, or at frequent intervals, the at-
mosphere in all parts of the space to be entered for oxy-
gen content, flammability [lower explosive limit/lower
flammable limit (LEL/LFL)], and toxicity, in that order

(6)*Performing entry-type rescues into confined spaces meet-
ing all of the following specific qualifying characteristics:
(a)*The internal configuration of the space is clear and

unobstructed so retrieval systems can be utilized for
rescuers without possibility of entanglement.

(b)*The victim can be easily seen from the outside of the
space’s primary access opening.

(c)*Rescuers can pass easily through the access/egress
opening(s) with room to spare when PPE is worn in
the manner recommended by the manufacturer.

(d)*The space can accommodate two or more rescuers in
addition to the victim.

(e)*All hazards in and around the confined space have
been identified, isolated, and controlled.

(7)*Using victim packaging devices that could be employed in
confined space rescue

(8)*Selecting, constructing, and using a rope-lowering and
-raising system in the high-angle environment

7.4 Technician Level.

7.4.1 Organizations operating at the technician level for con-
fined space search and rescue emergencies shall meet the re-
quirements of this chapter and Section 12.2 (awareness level
for machinery search and rescue).

7.4.2 The organization operating at this level shall be respon-
sible for the development of a confined space rescue team that
is trained, equipped, and available to respond to confined
space emergencies of a type and complexity that requires a
technician level organization.

7.4.3 Organizations operating at the technician level for con-
fined space search and rescue emergencies shall develop and
implement procedures for the following:
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(1) Developing hazard isolation and control requirements
(2)*Ensuring that rescue team members take part in a medi-

cal surveillance program
(3)*Planning response for entry-type confined space rescues

in hazardous environments
(4)*Implementing the planned response

Chapter 8 Vehicle Search and Rescue

8.1* General Requirements. Organizations operating at ve-
hicle search and rescue incidents shall meet the requirements
specified in Chapter 4.

8.2 Awareness Level.

8.2.1 Organizations operating at the awareness level for ve-
hicle emergencies shall meet the requirements specified in
Section 8.2.

8.2.2 All members of the organization shall meet the require-
ments specified in Chapter 4 of NFPA472, Standard for Competence
of Responders to Hazardous Materials/Weapons of Mass Destruction In-
cidents, commensurate with the organization’s needs.

8.2.3 Organizations operating at the awareness level for vehicle
emergencies shall implement procedures for the following:

(1) Recognizing the need for a vehicle search and rescue
(2)*Identifying the resources necessary to conduct operations
(3)*Initiating the emergency response system for vehicle

search and rescue incidents
(4)*Initiating site control and scene management
(5)*Recognizing general hazards associated with vehicle

search and rescue incidents
(6) Initiating traffic control

8.3 Operations Level.

8.3.1 Organizations operating at the operations level for ve-
hicle emergencies shall meet the requirements specified in
Sections 8.2 and 8.3.

8.3.2 All members of the organization shall meet the require-
ments of Chapter 5 of NFPA 472, Standard for Competence of
Responders to Hazardous Materials/Weapons of Mass Destruction In-
cidents, commensurate with the organization’s needs.

8.3.3* The organization shall have members capable of recog-
nizing hazards, using equipment, and implementing tech-
niques necessary to operate safely and effectively at incidents
involving persons injured or entrapped in a typical vehicle
commonly found in the jurisdiction.

8.3.4 Organizations operating at the operations level for ve-
hicle emergencies shall develop and implement procedures
for the following:

(1)*Sizing up existing and potential conditions at vehicle
search and rescue incidents

(2) Identifying probable victim locations and survivability
(3)*Making the search and rescue area safe, including iden-

tifying and controlling the hazards presented by the ve-
hicle, its position, or its systems

(4)*Identifying, containing, and stopping fuel release
(5) Protecting a victim during extrication or disen-

tanglement
(6) Packaging a victim prior to extrication or disen-

tanglement
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(7)*Accessing victims trapped in a typical vehicle commonly
found in the jurisdiction

(8)*Performing extrication and disentanglement operations
involving packaging, treating, and removing victims
trapped in a typical vehicle commonly found in the juris-
diction through the use of hand and power tools

(9)*Mitigating and managing general and specific hazards
associated with vehicle search and rescue incidents that
involve vehicles typically found in the jurisdiction

(10) Procuring and utilizing the resources necessary to con-
duct vehicle search and rescue operations

(11) Maintaining control of traffic at the scene of vehicle
search and rescue incidents

8.4 Technician Level.

8.4.1 Organizations operating at the technician level for ve-
hicle emergencies shall meet the requirements specified in
Chapter 8.

8.4.2 Organizations operating at the technician level for ve-
hicle emergencies shall develop and implement procedures
for the following:

(1) Evaluating existing and potential conditions at vehicle
search and rescue incidents

(2)*Performing extrication and disentanglement operations
involving packaging, treating, and removing victims in-
jured or trapped in vehicles that present unique, exotic,
or unfamiliar hazards or extrication challenges

(3)*Stabilizing in advance of unusual vehicle search and res-
cue situations

(4)*Using all specialized search and rescue equipment imme-
diately available and in use by the organization

Chapter 9 Water Search and Rescue

9.1 General Requirements. Organizations operating at water
search and rescue incidents shall meet the requirements
specified in Chapter 4.

9.2 Awareness Level.

9.2.1 Organizations operating at the awareness level at water
search and rescue incidents shall meet the requirements
specified in Section 9.2.

9.2.2 Each member of an organization operating at the
awareness level shall be a competent person as defined in
3.3.20.

9.2.3 Organizations operating at the awareness level at water
search and rescue incidents shall implement procedures for
the following:

(1) Recognizing the need for water search and rescue
(2)*Implementing the assessment phase
(3)*Identifying the resources necessary to conduct safe and

effective water operations
(4)*Implementing the emergency response system for water

incidents
(5)*Implementing site control and scene management
(6)*Recognizing general hazards associated with water inci-

dents and the procedures necessary to mitigate these haz-
ards within the general search and rescue area

(7) Determining rescue versus body recovery
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9.3 Operations Level.

9.3.1 Organizations operating at the operations level at water
search and rescue incidents shall meet the requirements
specified in Section 9.2 and in 9.3.1 through 9.3.6.

9.3.2 Watercraft Operations. Organizations that employ pow-
ered watercraft as part of their water rescue program shall
implement procedures for the following:

(1) Identifying the types of watercraft available to the agency
(2) Identifying the capabilities of the types of watercraft avail-

able and their limitations based on capacities, water con-
ditions, and function

(3) Identifying conditions and circumstances that can re-
quire the agency to operate boats and any hazards or chal-
lenges specific to those conditions

(4) Identifying members of the organization who are ex-
pected to operate watercraft at water search and rescue
incidents

(5) Providing training on water craft operations to those
members from 9.3.2(4) using widely accepted or recog-
nized curricula consistent with the Basic Crew Member
Course offered by the National Association of State Boat-
ing Law Administrators.

9.3.3 For the purposes of this standard, there shall be six
separate water-related disciplines for the operations level:
dive, ice, surf, surface, swift water, and flood.

9.3.4* Organizations operating at the operations level of one
or more specific disciplines shall meet the requirements de-
fined in 9.3.7, 9.3.8, 9.3.9, 9.3.10 9.3.11, or 9.3.11.2 for that
discipline.

9.3.5* For personnel operating in the hazard zone, the mini-
mum PPE provided shall include the following:

(1) Personal flotation device (PFD)
(2) Thermal protection
(3)*Helmet appropriate for water rescue
(4) Cutting device
(5) Whistle
(6) Contamination protection (as needed)

9.3.6 Organizations operating at the operations level at water
search and rescue incidents shall develop and implement pro-
cedures for the following:

(1)*Sizing up existing and potential conditions at incidents
where water search and rescue will be performed

(2)*Ensuring personal safety at water operations
(3)*Assessing water conditions in terms of hazards to the vic-

tim and the rescuer
(4) Separating, isolating, securing, and interviewing witnesses
(5)*Determining the method of victim entrapment
(6)*Evaluating the progress of the planned response to en-

sure the objectives are being met
(7)*Conducting shore-based rescue operations
(8)*Using throw bags
(9)*Providing assistance to organizations operating at the

technician level
(10) Deploying, operating, and recovering any watercraft

used by the organization
(11)*Performing survival swimming and self-rescue
(12)*Identifying and managing heat and cold stress to the

rescuer while utilizing PPE
(13) Using victim packaging devices that could be employed

by the organization for water rescue
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(14)*Transferring victim information including location, sur-
roundings, condition when found, present condition,
and other pertinent information to emergency medical
services personnel

(15)*Using boat-assisted and boat-based operations if boats
are used by the organization

(16) Planning to meet operational objectives
(17)*Performing rapid extrication of accessible victims
(18) Performing water-based search operations that do not

require the rescuer to enter the water

9.3.7 Dive. Organizations operating at the operations level at
dive incidents shall develop and implement procedures for
the following:

(1)*Recognizing the unique hazards associated with dive op-
erations

(2)*Serving as surface support personnel
(3) Identifying water characteristics
(4)*Operating surface support equipment used in water op-

erations
(5) Procuring the necessary equipment to perform dive op-

erations
(6) Employing techniques for water access, entry and egress

for divers
(7)*Participating in dive operations in any climate the organi-

zation encounters
(8) Recognizing the need for initiating contingency proce-

dures in the event of the primary diver needing assistance

9.3.8 Ice. Organizations operating at the operations level at
ice rescue incidents shall develop and implement procedures
for the following:

(1)*Recognizing the unique hazards associated with ice res-
cue operations

(2)*Identifying water and ice characteristics
(3)*Operating surface support equipment used in water or ice

rescue operations
(4) Procuring the necessary equipment to perform ice rescue

operations
(5)*Recognizing and dealing with a victim’s hypothermia
(6) Employing techniques for access, entry, and egress of

divers into the water through an ice hole, if ice diving is
performed by the organization

9.3.9 Surf. Organizations operating at the operations level at
surf search and rescue incidents shall develop and implement
procedures for the following:

(1)*Recognizing the unique hazards associated with surf res-
cue operations

(2) Operating surface support equipment used in surf rescue
operations

(3) Procuring the necessary equipment to perform surf res-
cue operations

(4)*Performing self-rescue and survival swimming in surf

9.3.10 Surface.

9.3.10.1 Organizations operating at the operations level at
surface search and rescue incidents shall develop and imple-
ment procedures for the following:

(1) Assessing water conditions, characteristics, and features
in terms of hazards to the victim and rescuer

(2) Determining the method of victim entrapment
(3) Performing self-rescue and survival swimming
(4) Performing search operations
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9.3.11 Swift Water.

9.3.11.1 Organizations operating at the operations level at swift
water search and rescue incidents shall meet the requirements
specified in Section 6.3 (operations level for rope rescue).

9.3.11.2 Organizations operating at the operations level at
swift water search and rescue incidents shall develop and
implement procedures for the following:

(1)*Assessing moving water conditions, characteristics, and
features in terms of hazards to the victim and rescuer

(2) Determining the method of victim entrapment
(3)*Using tag lines and tension diagonals (zip lines)
(4)*Performing self-rescue and survival swimming in swift water
(5) Performance search operations

9.3.12* Flood. Organizations operating at the operations level
at floodwater rescue incidents shall develop and implement
procedures for the following:

(1) Recognizing the unique hazards associated with floodwa-
ter operations

(2) Identifying floodwater characteristics specific to the cause
of the flooding and the geographic area flooded

(3) Operating surface support equipment used in floodwater
rescue operations

(4) Identifying and operating watercraft appropriate for use
in the floodwater environment

(5) Providing training for all rescuers expected to operate in
a floodwater environment to Level I Surface Water Rescue
as defined in Chapter 11 of NFPA 1006, Standard for Tech-
nical Rescuer Professional Qualifications

(6) Providing training to members expected to operate in flood-
water environments that present swift water hazards to the
requirements of Level I of Chapter 12 of NFPA 1006, Stan-
dard for Technical Rescuer Professional Qualifications

(7) Identifying potential sources of floodwater contamination
(8) Implementing decontamination procedures for person-

nel and equipment

9.4 Technician Level.

9.4.1 Organizations operating at the technician level at water
search and rescue incidents shall meet the requirements
specified in 9.3.1 through 9.3.6 and 9.4.1 through 9.4.5.

9.4.2 All members of the organization shall meet the require-
ments specified in Chapter 4 of NFPA 472, Standard for Compe-
tence of Responders to Hazardous Material Incidents.

9.4.3 For the purposes of this standard, there shall be six
separate water-related disciplines for the technician level:
dive, ice, surf, surface, swift water, and food.

9.4.3.1 Organizations operating at the technician level at
dive search and rescue incidents shall meet the requirements
specified in 9.3.7 and 9.4.6.

9.4.3.2 Organizations operating at the technician level at ice
search and rescue incidents shall meet the requirements
specified in 9.3.8 and 9.4.7.

9.4.3.3 Organizations operating at the technician level at surf
search and rescue incidents shall meet the requirements
specified in 9.3.9 and 9.4.8.

9.4.3.4 Organizations operating at the technician level at sur-
face search and rescue incidents shall meet the requirements
specified in 9.3.10 and 9.4.9.
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9.4.3.5 Organizations operating at the technician level at
swift water search and rescue incidents shall meet the require-
ments specified in 9.3.11 and 9.4.10.

9.4.3.6 Organizations operating at the technician level at
flood search and rescue incidents shall meet the requirements
specified in 9.3.12 and 9.4.11.

9.4.4 Personnel operating within an organization at the tech-
nician level shall possess a level of watermanship skill and com-
fort applicable to the required task.

9.4.5 Organizations operating at the technician level at water
search and rescue incidents shall develop and implement pro-
cedures for the following:

(1) Evaluating existing and potential conditions at incidents
where water search and rescue will be performed

(2) Planning a response within the capabilities of available
resources

(3) Implementing a planned response consistent with the or-
ganization’s capabilities

(4)*Conducting both boat-assisted and boat-based rescues
(5)*Conducting a “go” rescue
(6) Evaluating basic swimming skills, including the ability to

perform the following:
(a) Swim and float different water conditions with and

without flotation aids or swimming aids as required
(b) Apply water survival skills

9.4.6 Dive.

9.4.6.1* Certification. For all diving members of a technician
level organization, the AHJ shall ensure provision of certifica-
tion by a nationally recognized agency whose curricula meet
the provisions of Chapter 13, Dive Rescue, of NFPA 1006.

9.4.6.2* For all diving members of a technician level organiza-
tion, an annual fitness test, watermanship/skills test, and basic
scuba skills evaluation supplied by the International Associa-
tion of Dive Rescue Specialists (IADRS) shall be conducted to
maintain public safety diver capability.

9.4.6.3 Organizations operating at the technician level at
dive incidents shall develop and implement procedures for
the following:

(1)*Performing skin and SCUBA diving, including the use of
any associated equipment

(2) Applying an understanding of physics and physiology as
it relates to the underwater environment

(3)*Using dive tables
(4) Dealing with the various underwater environments with

which the rescue diver could come into contact
(5) Avoiding and dealing with underwater plants and animals
(6) Conducting and supervising dive operations
(7) Using accepted search techniques
(8)*Identifying and managing dive-related maladies, includ-

ing psychological and physiological stress, air embolism,
and decompression sickness

(9) Recognizing and managing the impact of near-drowning
in cold water

(10)*Utilizing electronic communications within full-face
mask equipment during operations

(11)*Utilizing redundant and alternate air sources during
low-air or out-of-air emergencies

(12)*Utilizing full-body encapsulation equipment, including
dry suits, dry hoods, and dry gloves, with full-face mask in
contaminated water
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(13)*Rescuing an entangled diver
(14)*Performing medical monitoring of divers
(15)*Recovering evidence, including locating, securing, and

packaging evidence, documenting and maintaining the
chain of custody, and documenting the scene

(16) Carrying out contingency procedures for rescue opera-
tions in the event of primary diver injury, entrapment,
loss of communication, and/or disconnect

9.4.7 Ice. Organizations operating at the technician level at
ice rescue incidents shall develop and implement procedures
for the following:

(1)*Performing self-rescue unique to ice rescue
(2) Using the reach, throw, row, and go rescue technique

unique to ice rescue
(3) Using watercraft, specialty craft, and specialty equipment

unique to ice rescue
(4) Providing training that meets the requirements of Level II

Ice Rescuer as defined by NFPA 1006 for all members ex-
pected to enter the water at an ice rescue incident

9.4.8 Surf. Organizations operating at the technician level at
surf rescue incidents shall develop and implement procedures
for the following:

(1) Using the reach, throw, row, and go rescue technique
unique to surf rescue

(2) Using watercraft, specialty craft, and specialty equipment
unique to surf rescue

(3) Providing training that meets the requirements of Level II
Surf Rescuer as defined by NFPA 1006 for all members
expected to enter the water at a surf rescue incident

9.4.9 Surface. Organizations operating at the technician level
at surface water rescue incidents shall develop and implement
procedures for providing training that meets the require-
ments of Level II Surface Water Rescuer as defined by
NFPA 1006 for all members expected to enter the water at a
surface rescue incident

9.4.10 Swift Water.

9.4.10.1 Organizations operating at the technician level at
swift water rescue incidents shall meet the requirements speci-
fied in Section 5.4 (technician level for rope rescue).

9.4.10.2 Organizations operating at the technician level at
swift water rescue incidents shall develop and implement pro-
cedures for applying rope rescue techniques in the swift water
environment.

9.4.10.3* Organizations operating powered watercraft in a swift-
water environment shall develop and implement procedures for
the use of powered watercraft in the swiftwater environment.

9.4.11 Flood.

9.4.11.1 Organizations operating at the technician level at
floodwater rescue incidents shall develop and implement pro-
cedures for the following:

(1) Providing training for all rescuers expected to enter the
water in a floodwater environment to Level II Surface Wa-
ter Rescue as defined in Chapter 11, Surface Water Res-
cue, of NFPA 1006

(2) Providing training to members expected to operate in
flood water environments that present swift water hazards
to the requirements of Level II of Chapter 12, Swiftwater
Rescue, of NFPA 1006
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9.4.11.2 Organizations operating at the technician level at
floodwater rescue incidents in areas where swiftwater hazards
are present shall meet the requirements of 9.4.10

Chapter 10 Wilderness Search and Rescue

10.1 General Requirements. Organizations operating at wil-
derness search and rescue incidents shall meet the require-
ments specified in Chapter 4.

10.1.1* The AHJ, as part of its hazard identification and risk
assessment (see 4.2.2), shall identify all locations and situations
in the jurisdiction that meet the definition of wilderness.

10.2 Awareness Level.

10.2.1 Organizations operating at the awareness level at wil-
derness search and rescue incidents shall meet the require-
ments specified in Section 10.2.

10.2.2 Members of organizations at the awareness level shall
be permitted to assist in support functions on a wilderness
search and rescue operation but shall not be deployed into the
wilderness.

10.2.3 Organizations operating at the awareness level at any
wilderness search and rescue incident shall have the following
capabilities:

(1) Recognizing the need for a wilderness search and rescue–
type response

(2)*Initiating the emergency response system for wilderness
search and rescue

(3)*Initiating site control and scene management
(4)*Recognizing the general hazards associated with wilder-

ness search and rescue incidents
(5) Recognizing the type of terrain involved in wilderness

search and rescue incidents
(6)*Recognizing the limitations of conventional emergency

response skills and equipment in various wilderness envi-
ronments

(7)*Initiating the collection and recording of information
necessary to assist operational personnel in a wilderness
search and rescue

(8)*Identifying and isolating any reporting parties and witnesses

10.3 Operations Level.

10.3.1 Organizations operating at the operations level at wil-
derness search and rescue incidents shall meet the require-
ments specified in Sections 10.2 and 10.3, as well as those in
Section 5.3 (operations level for rope rescue).

10.3.2* The AHJ shall establish standard operating proce-
dures (SOPs) that identify the specific environments in which
operations-level organizations shall be permitted to operate.

10.3.3 Organizations operating at the operations level at wil-
derness search and rescue incidents shall be trained and
equipped to operate in the wilderness environment.

10.3.4 Organizations operating at the operations level at wil-
derness search and rescue incidents shall be capable of the
following:

(1)*Sizing up existing and potential conditions at incidents
where wilderness search and rescue will be performed

(2)*Requesting and interfacing with wilderness search and
rescue resources
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(3) Providing the specialized medical care and protocols
that are unique to the wilderness environment

(4)*Using personal survival, body management, and pre-
paredness skills for the specific wilderness environments
in which the rescuer could become involved

(5) Recognizing the need for, and procedures and equip-
ment for the provision of, environmental protection
through clothing systems applicable to the specific wil-
derness environments in which the rescuer could be-
come involved

(6)*Selecting, caring for, and using personal medical and
support equipment and packing it with due regard to
how it will be carried

(7)*Traveling through various wilderness environments in
which the rescuer could become involved while minimiz-
ing threats to safety

(8)*Using land navigation techniques that use map and
compass as well as any methods of navigation and po-
sition reporting utilized by the responding organiza-
tions with which the responder could become in-
volved

(9) Procuring the necessary maps and navigational and to-
pographical information

(10) Modifying actions and urgency as applicable to a rescue
versus a recovery

(11) Acquiring information on current and forecast environ-
mental factors, including weather, temperature, precipi-
tation, winds, avalanche risk, and tide levels

(12)*Participating in and supporting wilderness search opera-
tions intended to locate victims whose exact location is
unknown

(13) Accessing and extricating individuals from wilderness
environments and terrain encountered in the re-
sponse area

(14) Recognizing, identifying, and utilizing the rescue hard-
ware and software used by the responding organizations
with which the organization could become involved

(15) Working in and around any aircraft, watercraft, and spe-
cial vehicles used for SAR operations while minimizing
threats to rescuers

(16)*Recognizing the team’s limitations regarding accessing
and/or evacuating a victim

10.4 Technician Level.

10.4.1 Organizations operating at the technician level
at wilderness search and rescue incidents shall meet the
requirements specified in this chapter and the following
sections:

(1) Section 5.4 (technician level for rope rescue)
(2) Section 9.2 (awareness level for water search and rescue)
(3) Section 15.2 (awareness level for helicopter)

10.4.2* Each member of the wilderness search and rescue or-
ganization at the technician level shall be trained to, as a mini-
mum, a Mountain Rescue Association team member or the
equivalent.

10.4.3 Organizations operating at the technician level shall
be capable of performing and supervising all aspects of wilder-
ness search and rescue operations with which the organization
could become involved.

10.4.4 Wilderness search and rescue organizations at the
technician level shall not be required to develop and maintain
capabilities in all types of wilderness search and rescue opera-
tions (e.g., search, cave, alpine). The ability of the organiza-
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tion to respond at the technician level in one type of wilder-
ness search and rescue operation shall not imply the ability to
respond at the technician level in all types of wilderness search
and rescue operations.

10.4.5 Organizations operating at the technician level at
wilderness search and rescue incidents shall be capable of
operating in an environment in which special search and
rescue training and equipment are required or where the
capabilities of operations-level equipment and training are
exceeded.

10.4.6 Organizations operating at the technician level at wil-
derness search and rescue incidents shall develop and imple-
ment procedures for the following:

(1) Evaluating existing and potential conditions at inci-
dents where wilderness search and rescue will be per-
formed and determining the need for technician-level
teams

(2) Acquiring, utilizing, and coordinating technician-level
wilderness search and rescue resources

(3) Providing input to standard operating procedures for an-
ticipated wilderness responses

(4)*Initiating and, where qualified, coordinating and per-
forming technician-level wilderness search and rescue
operations

(5)*Writing and utilizing an operational plan for search and
rescue in the extreme environment

10.4.7* The AHJ shall base the specialized training and
equipment that is required for its jurisdiction on the follow-
ing factors:

(1) Temperature
(2) Weather
(3) Terrain
(4) Flora and fauna
(5) Altitude
(6) Travel time
(7) Patient care issues
(8) Duration of incident
(9) Logistics

(10) Communications
(11) Navigation
(12) Management needs

Chapter 11 Trench and Excavation Search
and Rescue

11.1 General Requirements. Organizations operating at
trench and excavation search and rescue incidents shall meet
the requirements specified in Chapter 4.

11.2 Awareness Level.

11.2.1 Organizations operating at the awareness level at
trench and excavation emergencies shall meet the require-
ments specified in Sections 11.2 and 7.2 (awareness level for
confined space search and rescue).

11.2.2 Each member of the organization shall meet the re-
quirements specified in Chapter 4 of NFPA 472, Standard for
Competence of Responders to Hazardous Materials/Weapons of Mass
Destruction Incidents, and shall be a competent person as de-
fined in 3.3.20.
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11.2.3 Organizations operating at the awareness level at
trench and excavation emergencies shall implement proce-
dures for the following:

(1) Recognizing the need for a trench and excavation rescue
(2)*Identifying the resources necessary to conduct safe and

effective trench and excavation emergency operations
(3)*Initiating the emergency response system for trenches

and excavations
(4)*Initiating site control and scene management
(5)*Recognizing general hazards associated with trench and

excavation emergency incidents and the procedures nec-
essary to mitigate these hazards within the general rescue
area

(6)*Recognizing typical trench and excavation collapse pat-
terns, the reasons trenches and excavations collapse, and
the potential for secondary collapse

(7)*Initiating a rapid, nonentry extrication of noninjured or
minimally injured victim(s)

(8)*Recognizing the unique hazards associated with the
weight of soil and its associated entrapping characteristics

11.3 Operations Level.

11.3.1 Organizations operating at the operations level at
trench and excavation emergencies shall meet the require-
ments specified in Sections 11.2 and 11.3, as well as the follow-
ing sections:

(1) Section 5.3 (operations level for rope rescue)
(2) Section 7.3 (operations level for confined space search

and rescue)
(3) Section 8.3 (operations level for vehicle and machinery

search and rescue)

11.3.2* Members shall be capable of recognizing the hazards
of using equipment and operating at trench and excavation
emergencies that include the collapse or failure of individual,
nonintersecting trenches with an initial depth of 2.4 m (8 ft)
or less under the following conditions:

(1) No severe environmental conditions exist.
(2) Digging operations do not involve supplemental sheeting

and shoring.
(3) Only traditional sheeting and shoring are used.

11.3.3 Organizations operating at the operations level at
trench and excavation emergencies shall develop and imple-
ment procedures for the following:

(1)*Sizing up existing and potential conditions at trench and
excavation emergencies

(2) Initiating entry into a trench or excavation rescue area
(3)*Recognizing unstable areas associated with trench and

excavation emergencies and adjacent structures
(4)*Identifying probable victim locations and survivability
(5)*Making the rescue area safe, including the identifica-

tion, construction, application, limitations, and removal
of traditional sheeting and shoring using tabulated data
and approved engineering practices

(6)*Initiating a one-call utility location service
(7)*Identifying soil types using accepted visual or manual tests
(8) Ventilating the trench or excavation space
(9) Identifying and recognizing a bell-bottom pier hole ex-

cavation and its associated unique hazards
(10) Placing ground pads and protecting the “lip” of a trench

or excavation
(11)*Providing entry and egress paths for entry personnel
(12)*Conducting a pre-entry briefing
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(13)*Initiating record keeping and documentation during
entry operations

(14) Selecting, utilizing, and applying shield systems
(15)*Selecting, utilizing, and applying sloping and benching

systems
(16) Identifying the duties of panel teams, entry teams, and

shoring teams
(17) Assessing the mechanism of entrapment and the

method of victim removal
(18)*Performing extrication

11.4 Technician Level.

11.4.1 Organizations operating at the technician level at
trench and excavation emergencies shall meet the require-
ments specified in this chapter and the following sections:

(1) Section 7.4 (technician level for confined space search
and rescue)

(2) Section 8.4 (technician level for vehicle and machinery
search and rescue)

11.4.2* Members shall be capable of recognizing hazards, using
equipment, and operating at trench and excavation emergencies
that include the collapse or failure of individual or intersecting
trenches with an initial depth of more than 2.4 m (8 ft) or where
severe environmental conditions exist, digging operations in-
volve supplemental sheeting and shoring, or manufactured
trench boxes or isolation devices would be used.

11.4.3 Organizations operating at the technician level at
trench and excavation emergencies shall develop and imple-
ment procedures for the following:

(1) Evaluating existing and potential conditions at trench
and excavation emergencies

(2)*Identifying, constructing, and removing manufactured
protective systems consistent with the application and
limitations of such systems using tabulated data and ap-
proved engineering practices

(3)*Monitoring continuously or at frequent intervals the at-
mosphere in all parts of the trench to be entered for oxy-
gen content, flammability (LEL/LFL), and toxicity, in
that order

(4) Identifying the construction, application, limitations, and
removal of supplemental sheeting and shoring systems
designed to create approved protective systems

(5) Adjusting the protective systems based on digging opera-
tions and environmental conditions

(6)*Rigging and placement of isolation systems

Chapter 12 Machinery Search and Rescue

12.1* General Requirements. Organizations operating at ma-
chinery search and rescue incidents shall meet the require-
ments specified in Chapter 4.

12.2 Awareness Level.

12.2.1 Organizations operating at the awareness level for ma-
chinery emergencies shall meet the requirements specified in
Section 12.2.

12.2.2 All members of the organization shall meet the re-
quirements specified in Chapter 4 of NFPA 472, Standard for
Competence of Responders to Hazardous Materials/Weapons of Mass
Destruction Incidents, commensurate with the organization’s
needs.
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12.2.3 Organizations operating at the awareness level for
machinery emergencies shall implement procedures for the
following:

(1) Recognizing the need for a machinery search and rescue
(2)*Identifying the resources necessary to conduct operations
(3)*Initiating the emergency response system for machinery

search and rescue incidents
(4)*Initiating site control and scene management
(5)*Recognizing general hazards associated with machinery

search and rescue incidents

12.3 Operations Level.

12.3.1 Organizations operating at the operations level for
machinery emergencies shall meet the requirements specified
in Sections 12.2 and 12.3.

12.3.2 All members of the organization shall meet the re-
quirements of Chapter 5 of NFPA 472, Standard for Competence
of Responders to Hazardous Materials/Weapons of Mass Destruction
Incidents, commensurate with the organization’s needs.

12.3.3 The organization shall have members capable of rec-
ognizing hazards, using equipment, and implementing tech-
niques necessary to operate safely and effectively at incidents
involving persons injured or entrapped in a small machine.
(Refer to the definition small machine in NFPA 1006, Standard
for Technical Rescuer Professional Qualifications.)

12.3.4 Organizations operating at the operations level for
machinery emergencies shall develop and implement proce-
dures for the following:

(1)*Sizing up existing and potential conditions at machinery
search and rescue incidents

(2) Identifying probable victim locations and survivability
(3)*Making the search and rescue area safe, including the

stabilization and isolation (e.g., lockout/tagout) of all
machinery involved

(4)*Identifying and controlling the hazards presented by the
release of fluids as gases associated with the machinery,
which include, but are not limited to, fuel, cutting or
lubricating oil, and cooling water

(5) Protecting a victim during extrication or disentanglement
(6) Packaging a victim prior to extrication or disentangle-

ment
(7) Accessing victims trapped in machinery
(8)*Performing extrication and disentanglement operations

involving packaging, treating, and removing victims
trapped in machinery where the entrapment is limited
to digits or where the machine can be simply disas-
sembled, or is constructed of lightweight materials that
can be cut, spread, or lifted and has only simple hazards
that are readily controlled

(9)*Mitigating and managing general and specific hazards
associated with machinery search and rescue incidents

(10) Procuring and utilizing the resources necessary to con-
duct machinery search and rescue operations

(11)*Identifying potential emergency events in buildings
where mechanical equipment exists, such as elevators,
and developing preplans

12.3.5 Rescue members shall make provisions for fall preven-
tion or protection for both rescuers and subjects when work-
ing in areas where potential falls can occur.
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12.4 Technician Level.

12.4.1 Organizations operating at the technician level for
machinery emergencies shall meet the requirements specified
in this chapter.

12.4.2 Organizations operating at the technician level for
machinery emergencies shall develop and implement proce-
dures for the following:

(1) Evaluating existing and potential conditions at machinery
search and rescue incidents

(2)*Performing extrication and disentanglement operations
from large machines

(3)*Stabilizing machines and their components at machinery
search and rescue incidents

(4)*Using all specialized search and rescue equipment imme-
diately available and in use by the organization

(5)*Removing the occupants of a stranded elevator by way of
the car doors when the floor of the elevator is more than
91.44 cm (3 ft) from any floor served, the top hatch, or a
service door or when occupants or rescuers are otherwise
exposed to the hazards of the inside of the shaft or the
machinery to propel the elevator

12.4.3* In elevator rescue, when there are other elevators op-
erating in a common hoistway, all adjacent elevator(s) shall be
cleared of passenger(s) and positioned alongside of the
stalled elevator.

12.4.4* Adjacent elevators that share a common hoistway shall
be secured and prevented from unintentional movement
whenever rescuers or victims are exposed to the movement of
cars or counterweights in the shaft.

Chapter 13 Cave Search and Rescue

13.1 General Requirements. Organizations operating at cave
search and rescue incidents shall meet the requirements
specified in Chapter 4.

13.2 Awareness Level.

13.2.1 Organizations operating at the awareness level at cave
search and rescue incidents shall meet the requirements
specified in Section 13.2.

13.2.2 Members of organizations at the awareness level shall
be permitted to assist in support functions on a cave search
and rescue operation but shall not be deployed into the cave.

13.2.3 Organizations operating at the awareness level at any
cave incident shall implement procedures for the following:

(1) Recognizing the need for a cave search and rescue
(2)*Recognizing the limitations of conventional emergency re-

sponse skills and equipment in various cave environments
(3)*Initiating the emergency response system for cave search

and rescue
(4) Initiating site control and scene management
(5)*Recognizing the general hazards associated with cave

search and rescue incidents
(6)*Establishing control of all cave entrances
(7)*Initiating the collection and recording of information

necessary to assist operational personnel in a cave search
and rescue

(8)*Identifying and isolating any reporting parties and
witnesses
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13.2.4 Each member of the cave rescue organization at the
awareness level shall train to a minimum of Orientation to
Cave Rescue as defined by the National Cave Rescue Commis-
sion of the National Speleological Society or equivalent.

13.3 Operations Level.

13.3.1 Organizations operating at the operations level at cave
search and rescue incidents shall meet the requirements
specified in Sections 13.2 and 13.3, as well as those in Section
5.3 (operations level for rope rescue).

13.3.2 Organizations operating at the operations level in
cave search and rescue shall be under the supervision of
organizations at the technician level when operating in a
cave environment.

13.3.2.1* The AHJ shall establish SOPs that identify the spe-
cific cave environments in which operations-level organiza-
tions shall be permitted to operate.

13.3.2.2 Outside of the specific environments identified by
the AHJ, personnel from technician-level cave search and res-
cue organizations or special cave search and rescue resources
shall be utilized when operating in a cave environment.

13.3.3 Organizations operating at the operations level at cave
search and rescue incidents shall develop and implement pro-
cedures for the following:

(1)*Sizing up existing and potential conditions at incidents
where cave search and rescue will be performed

(2)*Requesting and interfacing with cave search and rescue
resources

(3)*Recognizing the types of cave passages and the vertical
and horizontal extent of those passages as well as restric-
tions and water hazards involved in cave search and res-
cue incidents

(4)*Providing the specialized medical care and protocols
that are unique to the cave environment

(5) Recognizing the need for, and procedures and equip-
ment for the provision of, environmental protection
through clothing systems applicable to the specific cave
environments in which the rescuer could become in-
volved

(6)*Selecting, caring for, and using personal, medical, and
support equipment and packing it with due regard to
how it will be carried and for protection from the cave
environment

(7)*Traveling expeditiously through various cave environ-
ments in which the rescuer could become involved,
while minimizing threats to safety

(8) Using cave navigation techniques using map and com-
pass, trail markers, balls of string, as well as any methods
of navigation and position reporting utilized by the re-
sponding organizations with which the rescuer could be-
come involved

(9) Procuring the necessary cave maps and navigational and
topographical information

(10) Modifying actions and urgency as applicable to a rescue
versus a recovery

(11) Acquiring information on current and forecast weather,
including temperature, precipitation, and winds

(12)*Mitigating dangers from weather outside the cave on the
rescue operation within the cave

(13)*Participating in and supporting cave search operations
intended to locate victims whose exact location is un-
known
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(14) Accessing and extricating individuals from all cave en-
vironments and terrain encountered in the response
area while under the supervision of a cave search and rescue
technician

(15) Recognizing, identifying, and utilizing all rescue hard-
ware and software used by the responding organizations
with which the rescuer could become involved

(16)*Recognizing the team’s limitations regarding accessing
and/or evacuating a victim

(17)*Deploying and operating in-cave wired and wireless com-
munications systems that allow direct communication
from in-cave rescue operations personal to incident
command

(18) Establishing an accountability system for all persons and
equipment entering or leaving any and all of the cave’s
entrances

(19) Recognizing and understanding the unique characteris-
tics of search segmentation using a two-dimensional map
for a three-dimensional cave

13.3.4 Each member of the cave rescue organization at the
operational level shall train to a minimum of Level 2 Cave
Rescuer as defined by the National Cave Rescue Commission
of the National Speleological Society or equivalent.

13.4 Technician Level.

13.4.1 Organizations operating at the technician level at cave
search and rescue incidents shall meet the requirements
specified in this chapter and the following sections:

(1) Section 5.4 (technician level for rope rescue)
(2) Section 9.2 (awareness level for water search and rescue)
(3) Section 10.3 (operations level for wilderness search and

rescue)

13.4.2 Organizations operating at the technician level shall
be capable of performing and supervising all aspects of cave
search and rescue operations with which the organization
could become involved.

13.4.3* The ability of the organization to respond at the tech-
nician level in one type of cave search and rescue operation
shall not imply the ability to respond at the technician level in
all types of cave search and rescue operations.

13.4.4 Organizations operating at the technician level at cave
search and rescue incidents shall develop and implement pro-
cedures for the following:

(1) Evaluating existing and potential conditions at incidents
where cave search and rescue will be performed

(2) Acquiring, utilizing, and coordinating search and rescue
resources with which the rescuers could become involved

(3) Providing input to standard operating procedures for an-
ticipated cave responses

(4)*Initiating and performing all aspects of search and rescue
operations in the cave

(5)*Writing and utilizing an operational plan for cave search
and rescue

13.4.5 Each member of the cave rescue organization at the
technical level shall train to a minimum of Level 3 Cave Res-
cuer as defined by the National Cave Rescue Commission of
the National Speleological Society or equivalent.
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Chapter 14 Mine and Tunnel Search and Rescue

14.1 General Requirements.

14.1.1 Organizations operating at mine and tunnel incidents
shall meet the requirements specified in Chapter 4.

14.1.2* The requirements of this chapter shall apply to agen-
cies that provide varying degrees of response to tunnels under
construction or other underground excavations previously
classified as mines or tunnels.

14.1.2.1 The requirements of this chapter shall not apply to
operating mines, tourist mines, basements, or subterranean
structures that are complete and in use (active).

14.1.2.2* The requirements of the confined space chapter
shall not apply to underground structures and excavations ad-
dressed in this chapter.

14.1.3* All mine and tunnel rescue services shall meet the
requirements in 14.1.3.1 through 14.1.4.

14.1.3.1 Each member of the search and rescue organization
shall be provided with, and be trained to properly use, the
personal protective and rescue equipment necessary for mak-
ing rescues from mines and tunnels according to his or her
assignment and designated level of competency.

14.1.3.2* Each member of the search and rescue organization
shall be equipped, trained, and capable of performing the
assigned search and rescue duties corresponding to the mem-
ber’s assignment and designated level of competency.

14.1.3.3 Emergency services that are the designated primary
provider of rescue services for operational mines and tunnels
under construction shall comply with applicable regulations.

14.1.3.4* As part of a search and rescue organization, each
member shall practice making mine or tunnel rescues, in ac-
cordance with the requirements of 4.1.10 (General Require-
ments, Training) of this document, by means of simulated res-
cue operations in which the member removes dummies,
mannequins, or persons from actual mines and tunnels or
from representative mines and tunnels.

14.1.3.5* The search and rescue organization shall be capable
of responding in a timely manner to rescue summons.

14.1.3.6 Each member of the search and rescue organization
shall be aware of the hazards he or she could confront when
called on to perform rescue within mines or tunnels for which
the organization is responsible.

14.1.3.7 The search and rescue organization shall have access
to all identified mines and tunnels from which it is required to
provide search and rescue services, in order to develop search
and rescue plans and practice search and rescue operations
according to its designated level of competency.

14.1.4* A mine and tunnel search and rescue team shall be
made up of a minimum of five individuals.

14.2 Awareness Level.

14.2.1 Organizations operating at the awareness level for mine
and tunnel search and rescue incidents shall meet the require-
ments specified in Sections 14.2, 7.2 (awareness level for con-
fined space rescue), 11.2 (awareness level for trench and excava-
tion rescue), and 5.2 (awareness level for rope rescue).
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14.2.2 All members of the organization shall meet the re-
quirements of Chapter 4 of NFPA 472, Standard for Competence
of Responders to Hazardous Materials/Weapons of Mass Destruction
Incidents, commensurate with the organization’s needs.

14.2.3 Organizations operating at the awareness level for
mine and tunnel search and rescue incidents shall implement
procedures for the following:

(1) Recognizing the need for mine and tunnel search and
rescue

(2) Initiating contact and establishing communications with
victims where possible

(3)*Recognizing and identifying the hazards associated with
non-entry mine and tunnel emergencies

(4)*Recognizing mines and tunnels
(5)*Implementing the emergency response system for mine

and tunnel emergencies
(6)*Implementing site control and scene management

14.3 Operations Level.

14.3.1 Organizations operating at the operations level for
mine and tunnel search and rescue incidents shall meet the
requirements specified in Sections 14.2 and 14.3, as well as in
the following sections:

(1) Section 5.3 (operations level for rope rescue)
(2) Section 11.3 (operations level for trench and excavation

search and rescue)
(3) Section 7.3 (operations level for confined space rescue)

14.3.2 The organization operating at this level shall be re-
sponsible for the development and training of a mine and
tunnel rescue team of at least five individuals who are trained,
equipped, and available to respond to mine and tunnel emer-
gencies of a type and complexity that requires an operations
level organization.

14.3.3 Organizations operating at the operations level shall
develop and implement procedures for the following:

(1)*Sizing up existing and potential conditions at mine and
tunnel emergencies

(2) Protecting personnel from hazards within the mine and
tunnel

(3)*Ensuring that personnel are capable of managing the
physical and psychological challenges that affect rescu-
ers entering mines and tunnels

(4)*Identifying the duties of the entry team, backup team,
and search and rescue team leader as defined herein

(5)*Monitoring continuously, or at frequent intervals, the at-
mosphere in all parts of the space to be entered for oxy-
gen content, flammability (LEL/LFL), and toxicity, in
that order

(6)*Entering into a tunnel under construction, a mine, or
any related shaft or excavation, with a means of emer-
gency egress respiratory protection with no less than a
30-minute-rated service life immediately available, re-
gardless of whether an atmospheric hazard is detected

(7)*Performing entry-type rescues into mines and tunnels
meeting all of the following specific qualifying charac-
teristics:
(a) The internal configuration of the space is clear and

unobstructed and rescue can be effected without
possibility of entanglement.

(b) The victim can be easily seen from the outside of the
space’s primary access opening.

-BF46-196656426922}



1670–27HELICOPTER SEARCH AND RESCUE

Copyright 2016 National Fire Protection Association (NFPA). Licensed, by agreement, for individual use and download on February 9, 2016 to KANSAS STATE FIRE MARSHAL for designated user BRENDA MCNORTON. No
other reproduction or transmission in any form permitted without written permission of NFPA. For inquires or to report unauthorized use, contact licensing@nfpa.org.  This NFCSS All Access subscription expires on August 31,

2016.

{ -B
(c)*Rescuers can pass easily through the access/egress
opening(s) with room to spare when PPE is worn in
the manner recommended by the manufacturer.

(d)*The space can accommodate two or more rescuers
in addition to the victim.

(e)*All hazards in and around the mine and tunnel have
been identified, isolated, and controlled.

(8)*Using victim packaging devices that could be employed
in mine and tunnel rescue

(9) Transferring victim information, including location, sur-
roundings, condition when found, present condition,
and other pertinent information to emergency medical
services personnel

(10) Planning and implementing a mine and tunnel rescue
operation

(11)*Selecting, constructing, and using a rope-lowering and
-raising system in the high-angle environment

14.4 Technician Level.

14.4.1 Organizations operating at the technician level for
mine and tunnel search and rescue emergencies shall meet
the requirements of this chapter and Sections 12.3 (opera-
tions level for machinery search and rescue), 7.4 (technician
level for confined space search and rescue), 11.3 (operations
level for trench and excavation search and rescue), and 5.3
(operations level for rope rescue).

14.4.2* The organization operating at this level shall be re-
sponsible for the development of a mine and tunnel rescue
team of at least five individuals who are trained, equipped, and
available to respond to mine and tunnel emergencies of a type
and complexity that requires a technician-level organization.

14.4.2.1 A backup team with similar size and capabilities as
the entry team shall be immediately available to enter the
space.

14.4.2.2* The need for egress only respiratory protection
shall be satisfied for members of an entry team who have
selected and donned appropriate duration SCBA as part of
an entry plan to enter a space with a recognized atmo-
spheric hazard provided the conditions of 14.4.2.5 and
14.4.2.6 have been met.

14.4.2.2.1 There shall be at least one respirator unit per
member in the tunnel.

14.4.2.3 Each entry team shall, as a minimum, have the ability
to continuously monitor the air for oxygen, carbon monoxide,
hydrogen sulfide, and combustible gases as well as any other
atmospheric contaminants that are known or suspected.

14.4.2.4* The entry team shall have at least one method of
verbal communication with the surface.

14.4.2.5 Entry teams that enter a mine or tunnel with a
known atmospheric hazard shall have a clearly defined “turn-
around” benchmark to ensure adequate egress to an area of
refuge or safety.

14.4.2.6* Each entry team that enters a mine or tunnel with a
known atmospheric hazard shall have at least one source of
breathable air per team, independent of each wearer’s SCBA,
to be used in the event of an SCBA failure or “out of air”
emergency, that is adequate to ensure egress of the wearer and
that is independent of any device brought in for the use of the
victim.
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14.4.3 Organizations operating at the technician level for
mine and tunnel search and rescue emergencies shall develop
and implement procedures for the following:

(1) Providing all members who are designated as part of the
technician level team with training in accordance with
Level II Rescuer for Mine and Tunnel Rescue described
in Chapter 17 of NFPA 1006

(2) Providing members of the entry team access to specialized
tools required to lift loads, move patients, cut steel, break
concrete, or other tasks identified as associated with per-
forming rescue operations in a mine or tunnel

(3) Providing members of the entry team with access to and
training in SCBA commensurate with the size and con-
figuration of the spaces and travel distances associated
with mines and tunnels

(4)*Evaluating existing and potential conditions at mine and
rescue emergencies

(5)*Ensuring that rescue team members take part in a medi-
cal surveillance program

(6)*Planning response for entry-type mine and tunnel rescues
in hazardous environments

(7)*Implementing the planned response

Chapter 15 Helicopter Search and Rescue

15.1 General Requirements.

15.1.1 Organizations operating at helicopter search and
rescue incidents shall meet the requirements specified in
Chapter 4.

15.1.2* The AHJ shall evaluate the need for helicopter search
and rescue within its response area and shall provide a search
and rescue capability commensurate with the identified
needs.

15.2 Awareness Level.

15.2.1 Organizations operating at the awareness level for he-
licopter search and rescue shall meet the requirements speci-
fied in Section 15.2.

15.2.2 Organizations operating at the awareness level for he-
licopter search and rescue shall develop and implement pro-
cedures for the following:

(1) Recognizing the need for helicopter search and rescue
(2) Identifying the resources necessary to conduct helicop-

ter search and rescue
(3) Identifying a landing zone or helispot in accordance

with the AHJ
(4) Sizing up potential conditions where helicopter search

and rescue will be performed
(5) Initiating the emergency response system for helicopter

search and rescue
(6) Initiating site control and scene management
(7) Ensuring safety in and around landing zones and heli-

copters in support of helicopter search and rescue
(8)*Recognizing general hazards associated with helicopters

and procedures necessary to mitigate these hazards
within the operational area

(9)*Identifying PPE required by awareness level personnel
assigned to work in the vicinity of helicopters

(10) Identifying the general uses of helicopters with which
the organization could become involved
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(11) Establishing communications with the helicopter crew
or their agency according to procedures established by
the AHJ

(12)*Prior to flying as a passenger on a search and rescue
helicopter, ensuring that a pre-flight safety briefing has
been received from the pilot or his designate

(13) Communicating outside the helicopter in accordance
with the AHJ

15.3 Operations Level.

15.3.1 Organizations operating at the operations level for he-
licopter search and rescue incidents shall meet the require-
ments specified in Section 15.2 (helicopter search and rescue
awareness).

15.3.2 Organizations operating at the operations level for he-
licopter search and rescue incidents shall develop and imple-
ment procedures commensurate with the identified needs of
the organization for the following:

(1) Ensuring safety in and around the helicopter
(2)*Identifying the minimum required crew complement

and functions needed for helicopter search and rescue
operations

(3) Identifying and selecting the kind and type of helicopter
required to perform a specific mission

(4) Maintaining proficiency in procedures involved with in-
flight emergencies

(5)*Maintaining proficiency in post-crash egress and survival
training appropriate to the environment likely to be en-
countered

(6) Communicating inside the helicopter in accordance with
the AHJ

(7) Performing search observation techniques in accordance
with the AHJ

(8) Managing a landing zone or helispot in accordance with
the AHJ

(9) Developing an alternate helicopter operational plan in
case the primary plan cannot be accomplished

15.4 Technician Level.

15.4.1 Organizations operating at the technician level for he-
licopter search and rescue shall meet the requirements speci-
fied in this chapter and Section 5.3 (rope operations).

15.4.2 Organizations operating at the technician level for he-
licopter search and rescue shall develop and implement pro-
cedures for the following:

(1) Evaluating existing and potential conditions at incidents
where helicopter search and rescue operations will be
performed

(2) Facilitating operational communications
(3) Performing helicopter search operations, including the

provision of trained search observer(s) in a helicopter in
accordance with the needs of the AHJ

(4) Performing helicopter rescue operations in accordance
with the needs of the AHJ

(5) Identifying, selecting, and utilizing PPE in any environ-
ment in which the organization might become involved

(6)*Applying an understanding of the effects of flight on the
human body

(7)*Identifying and managing a temporary landing zone or a
helispot

(8) Recognizing the factors affecting weight and balance cal-
culations on the aircraft used by the search and rescue
organization.
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(9) Performing emergency procedures in the aircraft used
by the organization

(10) Selecting, constructing, and utilizing both single-point and
multiple-point load-sharing anchor systems, both inside
and outside the helicopter(s) used by the organization

(11) Reporting information that has the potential to affect
helicopter operations or safety

(12) Inspecting and using search and rescue equipment
in, on, or attached to the helicopter used by the
organization

Chapter 16 Tower Rescue

16.1 Prerequisites.

16.1.1* The requirements of this chapter shall apply to orga-
nizations that provide varying degrees of response to emer-
gencies involving guyed, self-supporting, monopoles and non-
standard tower structures.

16.1.2 Organizations operating at tower rescue incidents
shall, as a prerequisite, meet the requirements specified in
Chapter 4.

16.1.3 Each member of the rescue organization shall be cer-
tified at least to the level of first responder or equivalent ac-
cording to U.S. Department of Transportation (DOT) First
Responder Guidelines.

16.1.4 Each member of the rescue organization shall success-
fully complete a course in cardiopulmonary resuscitation
(CPR) taught through a recognized course of study.

16.1.5 The AHJ, as part of its hazard identification and risk as-
sessment (see Section 4.2), shall identify all locations and situations
in the jurisdiction that meet the definition of towers and shall
make reasonable effort to pre-plan with the tower owner, man-
ager, operator, or other AHJ for potential tower emergencies.

16.2 General Requirements.

16.2.1* The rescue organization shall be capable of respond-
ing in a timely manner to rescue summons.

16.2.2* Each member of the rescue organization shall be
equipped, trained, and capable of functioning to perform
tower rescues within the area for which they are responsible at
their designated level of competency.

16.2.2.1 Any member who ascends a tower in the course of a
rescue must be protected from a potential fall with equipment
and methods that provide protection that is at least equivalent
to the protection that might be expected for a worker on the
same tower.

16.2.2.2 Each member of the rescue organization shall be
provided with, and trained to use properly, the PPE and rescue
equipment necessary for performing rescue from towers ac-
cording to the designated level of competency.

16.2.2.3 Personnel responding to tower incidents in remote
or wilderness environments shall also meet at least the opera-
tions level requirements of Chapter 10.

16.2.2.4 Personnel responding to tower incidents in or over
water environments shall also meet at least operations level
requirements of the water section of this document.
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16.2.3* Each member of the rescue organization shall be
aware of the hazards that could be confronted when called
upon to perform rescue in or on towers within the response
area of the AHJ, including (but not limited to) RF.

16.2.3.1* The AHJ shall ensure that each member of the tower
rescue organization who might be called upon to climb the
tower shall be trained in accordance with the outlined re-
quirements described in 16.4.4 for Operations-level organiza-
tions or 16.5.4 for Technician-level organizations.

16.2.3.2 Each member of the tower rescue organization shall
be trained to identify, avoid, and protect against hazards in-
volved with electrical hazards.

16.2.3.3 Each member of the tower rescue organization shall
be trained to identify, avoid, and protect against hazards in-
volved with RF radiation.

16.2.3.4 Any member of the rescue organization that works
in a position where they could be exposed to RF radiation
(such as on a telecommunications tower) shall be equipped
with and carry on their person an RF monitor and shall receive
training on lockout/tagout procedures for telecommunica-
tions and broadcast towers.

16.2.4 Responders who could be exposed to AC or DC cur-
rent, or the magnetic fields generated by AC or DC current,
shall be trained to avoid exposure to such hazards.

16.2.5 Each member of the tower rescue organization desig-
nated to perform tower rescue shall practice performing
tower rescues at least once every 12 months, by means of simu-
lated rescue operations in which dummies, mannequins, or
persons are removed from actual towers or representative
structures resembling the type(s), configuration(s), and acces-
sibility of towers to which the tower rescue organization could
be required to respond.

16.2.6* Responders shall establish a preplan for working with
the utility personnel in their area, and during any incident
involving transmission towers shall consult with utility compa-
nies to identify and mitigate electrical hazards before attempt-
ing rescue on these or related structures.

16.2.7 All responders shall be familiar with the medical condi-
tions likely to exist in a tower rescue emergency (including but
not limited to suspension intolerance, electrical burns, and RF
exposure), and how to treat for it during the operation.

16.3 Awareness Level.

16.3.1 Organizations operating at the awareness level for
tower rescue incidents shall meet the requirements specified
in Sections 16.2 and 5.2 (awareness level for rope rescue).

16.3.1.1 Members of organizations at the awareness level
shall be permitted to assist in support functions on a tower
rescue operation (such as ground support) but shall not be
deployed onto the tower.

16.3.1.2* Organizations at the awareness level shall be respon-
sible for removal or retrieval of the subject only in cases where
climbing the tower is not required and the hazards are limited
to potential falls.

16.3.2 Organizations operating at the awareness level for tower
rescue incidents shall implement procedures for the following:

(1) Recognizing the need for tower rescue
(2) Initiating contact and establishing communications with

a subject(s) where possible
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(3) Initiating the emergency response system for tower
rescue

(4) Recognizing different types and purposes of towers with
consideration to the information covered in 16.2.3

(5) Performing a retrieval without ascending the structure
or tower

(6) Initiating site control and scene management
(7)*Recognizing and identifying the hazards associated with

tower emergencies
(8) Recognizing the limitations of conventional emergency

response skills and equipment in various tower environ-
ments

(9) Initiating the collection and recording of information nec-
essary to assist operational personnel in a tower rescue

(10) Identifying and securing any reporting parties and wit-
nesses

(11) Establishing familiarity with lockout/tagout procedures

16.4 Operations Level.

16.4.1 Organizations operating at the operations level for
tower rescue incidents shall meet the requirements specified
in Sections 16.2, 16.3, 16.4, and 5.3 (operations level for rope
rescue).

16.4.2 The organization operating at this level shall be re-
sponsible for the development and training of a tower rescue
team that is trained, equipped, and available to respond to
tower emergencies of a type and complexity where all of the
following are true:

(1) A climbing ladder, integrated tower safety system, or
both, is present, and rescuers can access the subject us-
ing available PPE and tower climbing techniques consis-
tent with the requirements set forth within this chapter.

(2) The tower is not structurally compromised.
(3) The site is not affected by hazards other than those re-

lated to working at height.
(4) The climb path is not obstructed.
(5) A rescue pre-plan exists for that particular tower site and

advance preparation/planning has been performed
with the tower owner/operator.

(6) The subject can be reached and evacuation performed
in accordance with the pre-plan in such a manner so as
to avoid additional hazards, entanglement, or restric-
tions to the rescue effort.

(7) The tower can accommodate two or more rescuers in
addition to the victim.

(8) All hazards in and around the tower have been identi-
fied, isolated, and controlled.

(9) The operation is feasible using the equipment or systems
with which the organization has been trained.

(10) The height of the tower does not exceed 91.44 m
(300 ft).

16.4.3* Organizations operating at the operations level shall
ensure that at least four individuals who are trained and ca-
pable of ensuring an operations level response are available to
respond to a tower incident at any given time, and shall de-
velop and implement procedures for the following:

(1)*Sizing up existing and potential conditions at tower inci-
dent sites

(2)*Protecting personnel from hazards on and around the
tower environment

(3) Ensuring that personnel are capable of managing the
physical and psychological challenges that affect rescu-
ers accessing and climbing towers
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(4)*Performing ongoing assessment of conditions affecting
the tower rescue operation

(5)*Requesting and interfacing with specialized resources
applicable to tower safety

(6) Placing a team of two rescuers on a tower where existing
ladder or step bolts and climb protection is present, us-
ing accepted tower safety methods and procedures con-
sistent with the requirements of 16.4.4

(7) Performing the following basic rescue techniques with
two rescuers on the tower:
(a) Releasing a subject from fall protection
(b) Lowering a subject vertically down an unobstructed

path
(c) Performing a rescue of a subject where methods re-

quire up to a 15-degree deviation from plumb and
can be performed with a tag line

(8) Performing selection, care, and use of personal tower
climbing equipment

(9) Procuring the necessary tower-site information, includ-
ing owner and lessor information, site plan, and specific
hazard information

(10) Modifying actions and urgency as applicable to a rescue
versus a recovery

(11) Acquiring information on current and forecast weather,
including temperature, precipitation, lightning poten-
tial, and winds

(12) Recognizing, identifying, and utilizing typical fall protec-
tion and safety hardware and software used by tower
climbers

(13)*Recognizing the team’s limitations regarding accessing a
subject, evacuating a subject, or both

(14) Recognizing and using engineered anchor points for the
rescue operation

(15) Developing of and adhering to contingency plans for
when weather or other factors make operations level re-
sponse ineffective or dangerous to rescuers

16.4.4 Each member of the operations level tower rescue or-
ganization who might be responsible for ascending a tower for
rescue shall demonstrate competency in the principles and
use of the following:

(1) Job hazard analysis used on tower sites
(2) 100 percent fall protection
(3) Tower anchorages
(4)*Use of energy-absorbing lanyards
(5)*Use of work-positioning lanyards
(6)*Self-retracting lifelines
(7)*Vertical lifelines for fall arrest
(8)*Ladder climbing safety systems (cable and rail)
(9)*Horizontal lifelines

(10)*Use of a pre-climb checklist
(11)*Tower ladder/peg climbing techniques
(12) Transferring between the ladder and the tower structure
(13)*Selection and use of appropriate rescue equipment and

techniques for a given tower rescue situation

16.5 Technician Level.

16.5.1* Organizations operating at the technician level shall
be capable of performing and supervising all aspects of any
tower rescue operation with which the organization could be-
come involved.

16.5.1.1 Organizations operating at the technician level for
tower rescue emergencies shall meet all of the requirements
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of this chapter plus the requirements of Section 5.4 (techni-
cian level for rope rescue).

16.5.2 The organization operating at this level shall be re-
sponsible for the development of a tower rescue team of at
least four individuals who are trained, equipped, and available
to respond to tower emergencies of a type and complexity that
requires a technician level organization, including where any
one or more of the following conditions exist:

(1) A climbing ladder or climbing pegs are not present.
(2) An integrated tower safety system is not present.
(3) The tower is structurally compromised.
(4) The site is affected by hazards other than those directly

related to the tower or fall protection.
(5) The climb path is obstructed.
(6) A rescue pre-plan does not exist, has been compromised,

is infeasible, and/or is not sufficient to resolve the prob-
lem at hand.

(7) The tower cannot accommodate more than one rescuer
in addition to the victim.

(8) Use of standard subject packaging devices, systems,
and/or procedures is infeasible.

(9) The capabilities of operations-level skills are exceeded.
(10) The height of the tower exceeds 300 ft.

16.5.3* Organizations operating at the technician level for
tower rescue emergencies shall be capable of developing and
implementing procedures for the following:

(1) Evaluating hazards and establishing a climb plan for an
unfamiliar tower

(2) Isolating and controlling electrical hazards on an unfa-
miliar tower

(3) Identifying and controlling EMF/RF hazards on an unfa-
miliar tower

(4)*Accessing and rescuing from a tower using non-standard
anchorages

(5) Planning and implementing response for tower rescues
on unfamiliar towers where ascent of the tower is required

(6)*Placing at least one rescuer on the tower without the ben-
efit of a ladder, step bolts, or integrated fall protection
while maintaining 100 percent fall protection at all times

(7) Performing basic rescue techniques, including at least the
following, with only one rescuer on the tower:
(a) Releasing a subject from common types of fall protec-

tion including a vertical lifeline (cable), vertical life-
line (rope), fall arrest lanyard, and SRL

(b) Lowering a subject vertically down an obstructed path
(c)*Performing a rescue where the subject must be

moved horizontally as well as vertically

16.5.4 Each member of the technician level tower rescue or-
ganization who might be responsible for ascending a tower for
rescue shall demonstrate competency in all of the capabilities
outlined for operations level, plus the following:

(1)*Use of energy absorbing lanyards
(2)*Horizontal lifelines
(3)*Use of a pre-climb checklist
(4)*Tower structure climbing techniques
(5) Transferring between different parts of the structures,

and between the structure and the rescue system
(6)*Selection and use of rescue equipment and techniques

for a tower rescue situation that has not been preplanned
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Chapter 17 Animal Technical Rescue

17.1* General Requirements.

17.1.1 Organizations operating at animal technical rescue in-
cidents shall meet the requirements specified in Chapter 4.

17.1.2 Each member of an organization operating at the
awareness level shall be a competent person as defined in
3.3.20.

17.2 Awareness Level.

17.2.1 Organizations operating at the awareness level for ani-
mal technical rescue incidents shall meet the requirements
specified in Section 17.2.

17.2.2 Organizations at the awareness level p for animal tech-
nical rescues in situations covered within this document shall
also meet the requirements of those specific chapters at the
awareness level.

17.2.3 Organizations operating at the awareness level for ani-
mal technical rescue incidents shall develop and implement
procedures for the following:

(1) Recognizing the need for an animal technical rescue
(2) Identifying resources necessary to conduct animal tech-

nical rescue operations
(3) Carrying out the emergency response system where ani-

mal technical rescue operations are required
(4) Carrying out site control and scene management; to in-

clude mitigating hazards presented by animals and how
to contain them in all phases of the incident; to include
portable fencing, cages, traps, or other equipment as
available

(5) Recognizing general hazards associated with animal
technical rescue operations and the procedures neces-
sary to mitigate these hazards

(6) Identifying and utilizing PPE assigned for use at an ani-
mal technical rescue incident

(7) Requesting the appropriate assistance to determine if a
technical rescue vs. recovery will be conducted

(8) Recognizing and identifying the special equipment and
personnel used in animal technical rescue incidents

(9) Understanding the social, political, and public safety is-
sues related to effective animal rescue services

(10) Recognizing hazmat considerations involving animal
technical rescue and requesting resources to deal with
those issues

17.3 Operations Level.

17.3.1 Organizations performing animal technical rescue at
the operations level shall meet all requirements of Sections 5.3
(operations level for rope rescue), 17.2, and 17.3.

17.3.2 Organizations at the operations level performing ani-
mal technical rescue in situations covered within this docu-
ment shall also meet the requirements of those specific chap-
ters at the operations level.

17.3.3 Organizations operating at the operations level for
animal technical rescue incidents shall, commensurate with
the identified needs of the organization, develop and imple-
ment procedures for the following:

(1) Identifying hazards to rescuers posed by the animal (per-
form risk assessment)
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(2) Identifying behavioral body posture cues to determine
the disposition of the animal

(3) Creating an improvised restraint device (to include an
improvised muzzle) to establish physical restraint/
control of an animal, both ambulatory and non-
ambulatory

(4) Identifying appropriate attachment points to the ani-
mal, and appropriate positioning of the animal for extri-
cation with minimal injury to the animal and responders

(5) Using a harness, halter, leash, webbing, sack, or cage,
whether improvised, custom, or commercially manufac-
tured, to assist in the movement of an ambulatory animal
from one stable location to another in a low-angle envi-
ronment

(6) Using an animal packaging device or system to move a
recumbent animal from one stable location to another
in a low-angle environment

(7) Performing a low-angle and high-angle lower and raise
of an animal using an improvised, custom, or commer-
cially manufactured system, to include safely accessing,
managing, and packaging the patient

(8) Recognizing and calling for when chemical restraint is
needed or contraindicated

(9) In mud rescue or other adhesive material environments,
recognizing the need to alleviate suction on an animal’s
limbs

(10) Using behavioral cues and “fight or flight” or “tipping
point” behavior characteristics to assist in a rescue

(11) Using containment techniques for animals that cannot
be immediately handled or which require greater con-
trol and attention to behavior

(12) Operate ladder to access animals from a location below
or above grade

(13) Perform basic first aid to animal using species-appropriate
techniques

(14) Utilize auxiliary equipment to facilitate the safe place-
ment of rescue devices on the animal

17.4 Technician Level.

17.4.1 Organizations performing animal technical rescue at
the technician level shall meet all requirements of Sections 5.4
(technician level for rope rescue), 17.2, 17.3, and 17.4.

17.4.2 Organizations at the technician level performing ani-
mal technical rescue in situations covered within this docu-
ment shall also meet the requirements of those specific chap-
ters at the level appropriate for the situation.

17.4.3 Organizations operating at the technician level for
animal technical rescue incidents shall develop and imple-
ment procedures, commensurate with the identified needs of
the organization, for the following:

(1) Using a designed and tested harness device designed for
animals and extended use in the high-angle environ-
ment to include helicopter rescue

(2) Performing a high-angle rope rescue of an animal sus-
pended from, or stranded on, a structure or landscape
feature

(3) Using rope rescue systems to move an animal along a
horizontal path above an obstacle or projection

(4) Understanding and applying the principles of the phys-
ics involved in constructing rope rescue systems, includ-
ing system safety factors, critical angles, and the causes
and effects of force multipliers

F46-196656426922}
2014 Edition



1670–32 OPERATIONS AND TRAINING FOR TECHNICAL SEARCH AND RESCUE INCIDENTS

Copyright 2016 National Fire Protection Association (NFPA). Licensed, by agreement, for individual use and download on February 9, 2016 to KANSAS STATE FIRE MARSHAL for designated user BRENDA MCNORTON. No
other reproduction or transmission in any form permitted without written permission of NFPA. For inquires or to report unauthorized use, contact licensing@nfpa.org.  This NFCSS All Access subscription expires on August 31,

2016.

C

(5) Performing a high-angle rope rescue with an animal lit-
ter or sling system using tender(s) to negotiate obstacles,
or manipulate or position the animal

(6) Moving an animal packaged in an animal litter or sling
system up and over an edge during a raising or vertical
lift operation with a rope system

(7) If performing rescue of animals that have broken
through ice on frozen bodies of water, the animal rescue
team at the technician level shall develop and imple-
ment procedures for cutting a path through ice and pro-
viding water rescue, or performing a sideways drag with
edge protection or cantilevering of the animal to safety

(8) Understanding all dynamic loads associated with animal
behaviors in a rope rescue system, and recognizing small
livestock and smaller animals will be within the two-
person rescue load normally used for human rescue

(9) Understanding the hazards to animals and responders
in trailer extrication, and it meeting the OSHA defini-
tion of a confined space

(10) Performing helicopter rescue with a specifically de-
signed and tested extended lift harness

(11) Performing animal decontamination as a component of
a rescue (sewers, canals, or other hazards) with recogni-
tion of hazmat issues

Annex A Explanatory Material

Annex A is not a part of the requirements of this NFPA document
but is included for informational purposes only. This annex contains
explanatory material, numbered to correspond with the applicable text
paragraphs.

A.1.1.1 This standard was developed to define levels of prepa-
ration and operational capability that should be achieved by
any authority having jurisdiction (AHJ) that has responsibility
for technical rescue operations. These defined levels provide
an outline of a system used to manage an incident efficiently
and effectively, to maximize personnel safety, and to bring
about the successful rescue of victims and the eventual termi-
nation of the event. The system should be followed to increase
the capabilities of the AHJ to deal successfully with even the
most complex incident. The system progresses from the
simple basic awareness level to the operations level, and, fi-
nally, to the technician level. It should be understood that, as
the system expands, the requirements for training, opera-
tional skills, management ability, and types and amounts of
equipment also expand.

A.1.1.2 Organizations providing such rescue, fire suppres-
sion, and emergency services can include fire departments,
law enforcement, emergency medical services, and utility, pub-
lic works, and rescue organizations.

A.1.1.3 While organizations can meet the requirements of
this standard, individuals and their skills and qualifications are
outside of the scope of this document and are addressed in
NFPA 1006, Standard for Technical Rescuer Professional Qualifica-
tions.

A.1.2 An organization can achieve its desired level of opera-
tional capability through the use of external resources that
operate at that desired level.

A.3.2.1 Approved. The National Fire Protection Association
does not approve, inspect, or certify any installations, proce-
dures, equipment, or materials; nor does it approve or evalu-
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ate testing laboratories. In determining the acceptability of
installations, procedures, equipment, or materials, the author-
ity having jurisdiction may base acceptance on compliance
with NFPA or other appropriate standards. In the absence of
such standards, said authority may require evidence of proper
installation, procedure, or use. The authority having jurisdic-
tion may also refer to the listings or labeling practices of an
organization that is concerned with product evaluations and is
thus in a position to determine compliance with appropriate
standards for the current production of listed items.

A.3.2.2 Authority Having Jurisdiction (AHJ). The phrase “au-
thority having jurisdiction,” or its acronym AHJ, is used in
NFPA documents in a broad manner, since jurisdictions and
approval agencies vary, as do their responsibilities. Where pub-
lic safety is primary, the authority having jurisdiction may be a
federal, state, local, or other regional department or indi-
vidual such as a fire chief; fire marshal; chief of a fire preven-
tion bureau, labor department, or health department; build-
ing official; electrical inspector; or others having statutory
authority. For insurance purposes, an insurance inspection de-
partment, rating bureau, or other insurance company repre-
sentative may be the authority having jurisdiction. In many
circumstances, the property owner or his or her designated
agent assumes the role of the authority having jurisdiction; at
government installations, the commanding officer or depart-
mental official may be the authority having jurisdiction.

A.3.3.10 Avalanche. A small, and often harmless, avalanche is
called a “sluff.”

A.3.3.11 Belay. This method can be accomplished by a second
line in a raising or lowering system or by managing a single
line with a friction device in fixed-rope ascent or descent. Be-
lays also protect personnel exposed to the risk of falling who
are not otherwise attached to the rope rescue system.

A.3.3.15 Body Substance Isolation. This equipment usually
includes the use of fluid impervious gloves, goggles, masks,
and gowns/coveralls.

A.3.3.16 Cave. Caves can breathe in and out, often creating a
wind that can have a chilling effect on patients and rescuers.
Caves can also include water features, including rivers,
streams, or lakes and can have deep drops, some as deep as
152.4 m (500 ft).

A.3.3.21 Confined Space. This definition excludes mines and
caves or other natural formations, all of which must be ad-
dressed by other specialized training and equipment.

In addition to those characteristics noted in 3.3.21, a con-
fined space also has one or more of the following characteris-
tics:

(1) Contains or has a potential to contain a hazardous atmo-
sphere

(2) Contains a material that has the potential for engulfing
an entrant

(3) Has an internal configuration such that an entrant could
be trapped or asphyxiated by inwardly converging walls or
by a floor that slopes downward and tapers to a smaller
cross-section

(4) Contains any other recognized serious safety or health
hazards (including falling, environmental, and equip-
ment hazards)

A.3.3.24 Coverage (sometimes called “coverage factor”). De-
fined as the ratio of the area effectively swept to the physical
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area of the segment that was searched as shown in the follow-
ing equation:

Coverage
Area effectively swept

Segment s Area
=   

 ’
(A.3.3.24)

Searching an area and achieving a coverage of 1.0 means
that the area effectively swept equals the area searched. Note
that this does not necessarily mean that every piece of ground
was scanned, nor does it mean that the probability of detec-
tion (POD) of a coverage 1.0 search is at or near 100 percent.
Coverage is a measure of how thoroughly the segment was
searched. The higher the coverage, the higher the POD will
be. However, the relationship is not linear — that is, doubling
the coverage does not double the POD.

Searcher-hours (number of searchers × time spent search-
ing) are sometimes used to roughly suggest a level of coverage.
For example, two persons spending 2 hours searching a spe-
cific property or segment could be said to have applied twice
as much coverage as if two searchers spent 1 hour searching
the same property or segment.

A.3.3.26 Critical Angle. When a rope (web) is connected be-
tween two points and a load placed in between, an angle is
formed. This interior angle can act as a force multiplier. As the
angle increases, the force directed along the rope (web) is
amplified, increasing the force felt on the anchors. At 120 de-
grees, the force on each anchor is equivalent to the load. Be-
yond this point, such as with a high line, the force on each
anchor rapidly increases. When a rope (web) is looped around
an anchor point, a critical angle also can be formed. As the
angle increases, the tension in the rope (web) increases, cre-
ating compression force on the anchor, but the tension on the
anchor point remains the same. Table A.3.3.26 shows the rela-
tive force exerted on each anchor point in a two-point load-
distributing anchor system where the load mass is 90 k (200 lb)
exerting 0.89 kN (200 lbf) of force at its attachment at varying
angles (also see Figure A.3.3.26).

A.3.3.39 Entry Permit. An entry permit authorizes specific
employees to enter a confined space and contains specific in-
formation as required.

In certain industries, U.S. federal law does not require a
permit system even though spaces meeting the characteristics
of confined spaces as defined within this standard might be
present. In these cases, as well as cases of unauthorized or
nonregulated entry into confined spaces, a permit might not

Table A.3.3.26 Two-Point Anchor Systems Showing Relative
Force

Angle
(degrees)

Force at Each Anchor

kN lbf

0 0.44 100
30 0.46 103
45 0.48 108
60 0.51 115
90 0.63 141

120 0.89 200
160 2.56 575
170 5.10 1,147
179 50.97 11,459
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be available for reference by the rescue team. The space must
be completely assessed before entry can be safely made. U.S.
federal law does not require rescuers to have a permit to res-
cue, although it is advisable for the rescue team to follow simi-
lar procedures to ensure safety.

A.3.3.41 Environment. Examples include desert, alpine/
mountain, arctic, rain forest, and seashore.

A.3.3.46 FEMA Task Force Search and Rescue Marking Sys-
tem. Markings are made by drawing a 0.6 m × 0.6 m (2 ft × 2 ft)
“X” and denoting in each of the quadrants of the “X” relevant
search information (e.g., search status, findings, hazards
found, time and date of search, team involved). Figure
A.3.3.46 illustrates the search marking system. For more infor-
mation, see the FEMA field operations guide, FEMA National
Urban Search and Rescue (US&R) Response System.

A.3.3.47 FEMA Task Force Structure/Hazard Evaluation Mark-
ing System. Markings are made by drawing a 0.6 m × 0.6 m
(2 ft × 2 ft) square box and denoting in and around the box
specific relevant hazard information (e.g., general level of op-
eration safety, direction of safest entry, time and date of
search, hazards found, team involved). Figure A.3.3.47 illus-
trates the structure/hazard evaluation marking system. For

90∞

60∞

0.44 kN 
(100 lbf)

0.51 kN 
(115 lbf)

0.51 kN 
(115 lbf)

0.63 kN 
(141 lbf)

2.56 kN 
(575 lbf)

2.56 kN 
(575 lbf)

0.63 kN 
(141 lbf)

0.44 kN 
(100 lbf)

0.89 kN 
(200 lbf)

0.89 kN 
(200 lbf)

0.89 kN 
(200 lbf)0.89 kN 

(200 lbf)

0.89 kN 
(200 lbf)

0.89 kN 
(200 lbf)

0.89 kN 
(200 lbf)

120∞

160∞

FIGURE A.3.3.26 Two-Point Anchor Systems Showing Rela-
tive Force.
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more information, see FEMA National Urban Search and Rescue
(US&R) Response System.

A.3.3.48 FEMA Task Force Structure Marking System, Struc-
ture Identification Within a Geographic Area. The primary
method of identification includes the existing street name,
hundred block, and building number. Structure identification
within a geographic area is used to differentiate buildings by
groups, such as by block(s) or by jurisdictional area. Figure
A.3.3.48 illustrates the building ID and location marking sys-
tem. For more information see FEMA National Urban Search
and Rescue (US&R) Response System, Appendix C, “Task Force
Building Marking System.”

A.3.3.52 General Area. The general area is sometimes re-
ferred to as the “warm zone” and is usually the area 90 m
(300 ft) in all directions from the incident site.

A.3.3.61 Household Pet. Definition is based on the Federal
2006 (Pets Evacuation and Transportation Standards Act of
2006) PETS Act and subsequent FEMA disaster assistance
policy DAP9523.19.

A.3.3.68 Incident Scene. The incident scene includes the
entire area subject to incident-related hazards and all areas

Crossing slash drawn upon search personnel exit
from the structure or area

Left quadrant — rescue team identifier

Top quadrant — time and date task force
personnel left structure

Right quadrant — personal hazards

Bottom quadrant — number of live and dead victims
still inside structure (X = no victims)

2 live 
3 dead

Rats

7/15/09 
1400 hr

E-20

Single slash drawn upon entry to a structure or area
indicates search operations are currently in progress

FIGURE A.3.3.46 FEMA Task Force Search and Rescue
Marking System.
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used by incident personnel and equipment in proximity to
the incident.

A.3.3.69 Isolation System (or Isolation Devices). Examples of
isolation devices include concrete or steel pipe, corrugated
pipe, concrete vaults, and other pre-engineered structures
that sufficiently isolate and protect the victim.

A.3.3.70 Knot. Knots, bends, and hitches represent the three
types of ties used to bind ropes and webbing. However, the
term knot is sometimes used generically to refer to all types of
rope or webbing ties.

A.3.3.71 Large Animal. It should be noted that the skill sets
within this document can be applied to exotic/wild large ani-
mals such as tigers, antelope, bears, rhinos, and so forth with
appropriate chemical restraint administered by an appropri-
ate person as defined by the AHJ.

A.3.3.78 Lockout. Usually a disconnect switch, circuit
breaker, valve, or other energy-isolating mechanism is used to
hold equipment in a safe position. It can include the use of
guards when other mechanisms are not available. However,
the use of guards can violate federal lockout/tagout regula-
tions in federally regulated facilities. Lockout is usually per-
formed in combination with a tagout procedure.

A.3.3.80 Lowering System. Lowering systems should incorpo-
rate a mechanism to prevent the uncontrolled descent of the
load during the lowering operation. This mechanism can re-
duce the need for excessive physical force to control the low-
ering operation.

A.3.3.84 Mechanical Advantage (M/A). For example, a rope
mechanical advantage system that requires only 4.54 kg (10 lb) of

Structure is relatively safe for SAR operations. Damage 
is  such that there is little danger of further collapse. 
(Can be  pancaked building.)

Structure is significantly damaged. Some areas might 
be  relatively safe, but other areas might need shoring, 
bracing,  or removal of hazards.

Structure is NOT safe for rescue operations and might 
be  subject to sudden collapse. Remote search 
operations can  proceed at significant risk. If rescue 
operations are under- taken, safe haven areas and 
rapid evacuations routes should  be created.

Arrow located next to the marking box indicates the 
direction  of safest entry to the structure.

Indicates hazmat condition in or adjacent to structure. 
SAR  operations normally will not be allowed until 
condition is better  defined or eliminated.

HM

Example:

Until gas turned off

28 Sept 08 1310 hr
HM — natural gas
OR-1

Structural specialist makes a 0.61 m ¥ 0.61 m (2 ft ¥ 2 ft) box on building 
adjacent to most accessible entry. This is done after doing hazards 
assessment and filling out hazards assessment form. Box is spray 
painted with international orange and marked as follows:

FIGURE A.3.3.47 FEMA Task Force Building Marking Sys-
tem Structure/Hazard Evaluation.

-BF46-196656426922}



1670–35ANNEX A

Copyright 2016 National Fire Protection Association (NFPA). Licensed, by agreement, for individual use and download on February 9, 2016 to KANSAS STATE FIRE MARSHAL for designated user BRENDA MCNORTON. No
other reproduction or transmission in any form permitted without written permission of NFPA. For inquires or to report unauthorized use, contact licensing@nfpa.org.  This NFCSS All Access subscription expires on August 31,

2016.

{

input force to produce 13.6 kg (30 lb) of output force has a 3:1
mechanical advantage [13.61 kgf (301 lbf), or 3:1]. Likewise, a
system that requires 13.6 kg (30 lb) of input force to produce
13.6 kg (30 lb) of output force has a 1:1 mechanical advantage.
There is no such thing as zero mechanical advantage. Other fac-
tors can affect the efficiency of a mechanical advantage system,
including friction and drag created by the equipment. For pur-
poses of this document, these factors are not considered and so
the mechanical advantage is theoretical rather than actual. Rope-
based mechanical advantage systems are generally classified as
simple, compound or complex.

A.3.3.86 Mine. Tunnels and mines differ from each other in
that in the construction of a tunnel the final product is the
hole in the earth and the removed soil is a by-product of that
process, while in mining the tunnel is a by-product of the pro-
cess of removing the soil.

A.3.3.87 Multiple-Point Anchor System. The subcategories of
this type of system can be further defined as follows:

An important duty of a structure triage team is to clearly differentiate 
buildings in groupings such as by block(s) or jurisdictional areas/sector
This geographic (area/sector) identification of buildings would be 
consolidated at the command post and used to deploy search and  
rescue personnel and/or track structure/hazard evaluation and search 
assessment information.

It is imperative that each structure within a geographic area is clearly 
defined. This identification will assist both in the specific ongoing search
and rescue effort and in the long-term post-disaster identification of the
site. This identification is important from a technical documentation 
perspective regarding the specific events that took place at a given site
Structure identification has a significant impact on overall scene safety 
and the safety of task force personnel.

It is important to clearly identify each separate structure within a 
geographic area when information is being disseminated to other 
operational entities. The primary method of identification should be the 
existing street name, hundred block, and building number. Obviously, 
such identification is not always possible due to post-disaster site 
conditions. In these situations, it is important that the task force 
personnel implement the following system for structure identification.

This system builds upon the normal pre-disaster street name, hundred 
block, and building number. As task force personnel establish a need to
identify a structure within a given block they will do the following:

602 604 606 608 610

601 603 605 607 609

600 Block Alpha Street 700500

1. Each structure should be identified by existing street name and  
    building number.

2. If some previously existing numbers have been obliterated, an  
    attempt should be made to re-establish the numbering system based
    upon one or more structures that still display an existing number.

706

701

700 Block Alpha Street 800600

FIGURE A.3.3.48 FEMA Task Force Structure Marking System
Geographic Area.
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(1) Load-distributing anchor systems (also referred to as self-
equalizing or self-adjusting) are anchor systems estab-
lished from two or more anchor points that meet the fol-
lowing criteria:
(a) They maintain near-equal loading on the anchor

points despite direction changes on the main line
rope.

(b) They re-establish equal loading on remaining anchor
points if any one of them fails. The system should be
configured so as to limit the resulting drop that oc-
curs as the result of an anchor point failure.

(2) Load-sharing anchor systems are established from two
or more anchor points that distribute the load among
the anchor points somewhat proportionately but will
not adjust the direction changes on the main line rope.
The system should be configured so as to limit the re-
sulting drop that occurs as the result of an anchor point
failure.

The damaged building(s) would be assigned numbers to separately 
identify them as indicated. The front of the structure(s) in question 
should be clearly marked with the new numbers being assigned  
using international orange spray paint.

If no number is identifiable in a given block then task force personnel 
will identify the street name and the hundred block for the area in 
question on other structures in proximity to the site in question.

706

701

700 Block Alpha Street 80000

704702 708 710

703 707 709705

Assigned numbersExisting number

Alpha Street 100000

In this case, structures will be assigned the appropriate numbers  
to designate and differentiate them. The front of the structure(s) in  
question should be clearly marked with the new number being  
assigned using international orange spray paint.

Alpha Street 100000

903 907 909905901

904 908 910906902

ture Identification Within a
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A.3.3.88 National Response Framework. The National Re-
sponse Framework replaces the National Response Plan
(NRP) and is available at http://www.fema.gov/emergency/
nrf/. In recent years, the United States has faced an unprec-
edented series of disasters and emergencies, and as a result
U.S. response structures have evolved and improved to meet
such threats. This framework represents a natural evolution of
the national response architecture. Although the NRP was
called a plan, it was actually a framework written to guide the
integration of community, state, tribal, and federal response
efforts. Adopting the term framework within the title now aligns
the document with its purpose. The purpose of the National
Response Framework is to establish a comprehensive, na-
tional, all-hazards approach to domestic incident response.
The framework is written for senior elected and appointed
leaders, such as federal agency heads, state governors, tribal
leaders, and mayors or city managers — those who have a
responsibility to provide for effective incident management.
At the same time, it informs emergency management practi-
tioners, explaining the operating structures and tools used
routinely by first responders and emergency managers at all
levels of government.

A.3.3.89 National Search and Rescue Plan. According to this
plan, all maritime or navigable water search and rescue (SAR)
is the responsibility of the U.S. Coast Guard, and all inland
SAR is the responsibility of the U.S. Air Force.

A.3.3.95 Personal Protective Equipment (PPE). PPE includes
protective apparel (e.g., clothing, footwear, gloves, and head-
gear) as well as personal protective devices (e.g., goggles, face
shields, hearing protectors, and respirators). Adequate PPE
should protect the respiratory system, skin, eyes, face, hands,
feet, body, and ears.

A.3.3.99 Primary Search. In a structural collapse situation, a
primary search is a relatively fast-paced scan of the surface of
debris and selected void spaces in and around structures that
can be accomplished simultaneously with a reconnaissance
operation. The size and makeup of a team established for pri-
mary search purposes should be incident-driven and flexible
and can include physical, canine, and technical search re-
sources. During this type of operation, victim locations are
marked and reported, and appropriate resources are called in
to further locate and/or extricate victims while the primary
search continues.

A.3.3.100 Protective System. Protective systems include sup-
port systems, sloping and benching systems, shield systems,
and other systems that provide the necessary protection.

A.3.3.104 Raising System. Raising systems should incorporate
a mechanical means to prevent the load from falling should
the primary control mechanism be released during the raising
operation.

A.3.3.106 Reconnaissance (Recon). A recon operation is not a
search. It is a fast visual check of an entire area with the inten-
tion of obtaining information about the area. During a recon
operation, no SAR tactics are performed. The size and
makeup of a team established for recon purposes should be
incident-driven and flexible and can be deployed on land, in
or on water, or by air.

A.3.3.110 Registered Professional Engineer. A registered pro-
fessional engineer registered in any state is deemed to be a
“registered professional engineer” within the meaning of this
standard when approving designs for manufactured protec-
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tive systems or tabulated data to be used in the construction of
protective systems.

A.3.3.112 Rescue Area. Sometimes rescue area is generally de-
fined as an area 15 m (50 ft) in all directions from the incident
site, or a distance in all directions equal to the height of the
structure involved in the collapse plus a third.

A.3.3.116 Rescue Shoring. This is done in order to provide a
safe atmosphere while conducting trapped victim search and
rescue operations at a relatively safe and reduced risk to vic-
tims, as well as the trained rescuers. This includes the stabiliza-
tion of any adjacent structure or object that could be affected
by the initial incident.

A.3.3.117 Rescue Team. The number of persons required for
an effective team is dependent upon variables such as the
task(s) to be completed, the abilities of the individual team
members, and the individuals’ ability to work together effi-
ciently. Although many recommendations exist as to an “ideal”
minimum number of team members, this should be based on
the circumstances surrounding the incident and the logistics
involved.

A.3.3.121 Retrieval System. In U.S. federally regulated indus-
trial facilities, these systems are required whenever an autho-
rized entrant enters a confined space unless the retrieval sys-
tem would increase the overall risk of entry or would not
contribute to the rescue of the entrant. For confined space
rescue operations, these systems should be in place prior to
entry (into vertical or horizontal spaces) in such a manner
that retrieval of rescue entrants can begin immediately in the
event of an emergency. Retrieval systems can also be used to
act as fall-arresting devices for rescue personnel.

A.3.3.124 Risk/Benefit Analysis. Traditionally in search and
rescue, this analysis involves the assessment of the general sta-
tus of the victim(s) in order to apply the proper urgency to the
situation (rescue versus body recovery). A live victim suggests a
rescue and its associated high level of urgency. A deceased
victim, however, requires a body recovery, which suggests a far
less urgent response.

A.3.3.132 Secondary Search. See A.3.3.24, Coverage.

A.3.3.134 Shield (or Shield System). Shields can be perma-
nent structures that are designed to be portable and moved
along. Shields can be either manufactured or job-built in ac-
cordance with 29 CFR 1926.652 (c)(3) or (c)(4). Shields used
in trenches are usually referred to as “trench boxes” or “trench
shields.”

A.3.3.143 Strongback. Uprights placed so that the individual
members are closely spaced, in contact with, or intercon-
nected to each other are considered “sheeting.”

A.3.3.144 Supplemental Sheeting and Shoring. Supplemental
sheeting and shoring requires additional training beyond that
of traditional sheeting and shoring.

A.3.3.148 System Safety Factor. Determining the system safety
factor requires the evaluation of the strength of the compo-
nents within the system, how their configuration reduces their
strength, and the effects of force multipliers. The system
strength is determined by first evaluating the strength of all
parts of the system. This is then compared to the expected
force applied, which is expressed as a ratio. The lowest ratio
found in the system is the weakest link and, therefore, the
system safety factor.
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Examples of configurations that decrease the strength of
components include, but are not limited to, the following:

(1) Knots in the rope
(2) Ropes traversing sharp edges
(3) Cross-loaded carabiners
(4) Pulleys used to change direction
(5) Environmental concerns, in particular water
(6) Angles between components that increase the forces on

the components or the anchors
(7) Vector forces on ropes tensioned at both ends such as

high-lines

A.3.3.150 Tabulated Data. The term is also applied to six
tables found in Appendix C of 29 CFR 1926, Subpart P.

A.3.3.153 Technical Rescue Incident. Technical rescue inci-
dents can include water rescue, rope rescue, confined space res-
cue, wilderness search and rescue, trench rescue, vehicle and ma-
chinery rescue, dive search and rescue, collapse rescue, and
other rescue operations requiring specialized training.

A.3.3.156 Terrain. Examples include cliffs, steep slopes, riv-
ers, streams, valleys, fields, mountainsides, and beaches.

A.3.3.157 Terrain Hazard. Examples include cliffs, caves,
wells, mines, avalanches, and rock slides.

A.3.3.159 Traditional Sheeting and Shoring. Some newer-style
sheeting and shoring might not require a strongback attach-
ment (refer to manufacturer recommendations).

A.3.3.161 Trench (or Trench Excavation). In general, the
depth is greater than the width, but the width of a trench
(measured at the bottom) is no greater than 4.6 m (15 ft). If
forms or other structures are installed or constructed in an
excavation so as to reduce the dimension measured from the
forms or structure to the side of the excavation to 4.6 m (15 ft)
or less, the excavation is also considered a trench.

A.3.3.163 Trench Shoring. Typically constructed of metal or
wood and generally incorporates some mechanical means of
applying pressure into the surrounding soil to prevent move-
ment. These methods might include hydraulic or pneumatic
struts and mechanical methods such as wedge sets or screw
jacks. This element of soil pressurization is what differentiates
trench shoring from trench shielding systems, such as trench
boxes which are intended to protect the occupants from the
energy of collapsing or moving soil.

A.3.3.164 Tunnel. The health and safety regulations regard-
ing the construction of tunnels apply to all excavations that
are, or will be, connected to the tunnel, including shafts and
trenches.

A.3.3.168 Wilderness. The wilderness often includes a collec-
tion of various environments such as forests, mountains,
deserts, natural parks, animal refuges, rain forests, and so
forth. Depending on terrain and environmental factors, the
wilderness can be as little as a few minutes into the backcoun-
try or less than a few feet off the roadway. Incidents with only a
short access time could require an extended evacuation and
thus qualify as a wilderness incident. Extreme weather or
other disasters can cause urban areas to share many character-
istics with the wilderness.

Situational and incident examples are the Space Shuttle
Columbia recovery, Katrina flood areas, law enforcement tac-
tical unit operations, terrorist-type events, hurricanes, earth-
quakes, and other disasters.
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Note that item (3) in the definition is not referring to the
environmental definition of wilderness as a roadless area, but
as a wild environment.

A.4.1.1 Safe operations at technical rescue incidents should
include the assessment and acquisition of external resources
required for situations beyond the operational capability of
the organization. For example, a situation in a confined space
or trench might require a technician-level hazardous materi-
als response capability.

A.4.1.3 Responding organizations should focus their re-
sources on the types of incidents and levels of response that
are most appropriate for their response area. In many cases, it
is better to rely on another responding organization for a
given type of response when the number of incidents re-
sponded to in that discipline does not support the time and
expense of maintaining the necessary level of proficiency.

A.4.1.4(1) This level can involve search, rescue, and recovery
activities. Members of a team at this level are generally not
considered rescuers.

A.4.1.4(2) This level can involve search, rescue, and recovery
activities, which are usually carried out under the supervision
of technician-level personnel.

A.4.1.5 A technician is a person who knows the subject matter
thoroughly or knows where to get the answer quickly. He or
she also can think through problems that have never (or
rarely) been seen before and is comfortable in that environ-
ment. This ability might have been achieved through experi-
ence, including numerous operations in that discipline
and/or through extensive, repetitive training in realistic sce-
narios of that discipline.

A.4.1.9 Basic life support (BLS) is the minimum level of
medical care required; advanced life support (ALS) is recom-
mended. The AHJ should consider the development of an ad-
vanced capability in medical response to reflect the needs of
the technical rescue environment.

The AHJ, in addition to BLS training, should provide train-
ing in the treatment of the following medical conditions:

(1) Cervical/Spinal Immobilization. Training should be inte-
grated with systems for vertical and horizontal patient
evacuations (e.g., patient packaged onto a stokes
stretcher and secured to provide spinal immobilization).

(2) Crush Injury Syndrome. Training should include recogni-
tion, evaluation, and treatment, prior to extrication, of
victims with symptoms or mechanisms of injury potential.

(3) Amputation. Amputation should be considered as a last
resort, but rescuers should be aware of the possibility. In-
cident managers also should be aware of the proper pro-
cedures to be followed in their community, including in-
teraction with local medical doctors.

(4) Infection Control. Training should include education in
protective equipment (e.g., gloves, masks, PPE), protec-
tive procedures (e.g., avoiding contaminants and pollut-
ants), and appropriate decontamination following pos-
sible exposures, as specified in NFPA 1581, Standard on Fire
Department Infection Control Program, or in OSHA’s “Blood-
Borne Pathogens” standard (29 CFR 1910.1030).

(5) Critical Incident Stress. Training should include informa-
tion on personal well-being, with emphasis on precondi-
tioning, pacing of effort, proper diet and rest, and emo-
tional and psychological diversions during long-term
operations. Personnel should be trained to recognize the
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signs and symptoms of critical incident stress. Scene man-
agers should be trained in the value of rehabilitation ef-
forts during extended operations for the safety and con-
tinued efficiency of their personnel.

A.4.1.10.2 Organizations should provide ongoing training
commensurate with proficiency to the identified operational
level of capability in each applicable technical search and res-
cue discipline. The amount and frequency of this continuing
education required is commonly based on criteria such as the
current competency and aptitude of the team, fiscal con-
straints, and time constraints. However, this standard provides
that the AHJ utilize performance-based evaluation as the pri-
mary basis for the amount and frequency of training required
to meet this standard. Organizations demonstrating poor
performance during evaluation imply a need for a greater
amount and/or frequency of training.

A.4.1.10.4 In all types of search and rescue incidents, the
potential exists for extenuating circumstances that would re-
quire expertise beyond the normal capability of the organiza-
tion to operate safely. Examples of these situations include,
but are not limited to, the following:

(1) Structural Collapse. Multiple collapse sites, large number of
victims, numerous deeply buried victims, multiple com-
plications (e.g., both deeply buried victims and multiple
sites), involvement of hazardous/toxic substances, or se-
vere environmental conditions (e.g., snow and rain)

(2) Rope Rescue. Lowering and raising operations requiring
significant obstacle negotiation, descending or ascending
operations from extreme heights, or severe environmen-
tal conditions (e.g., snow and rain)

(3) Confined Space Search and Rescue. Deep or isolated spaces,
multiple complicating hazards (e.g., water, chemicals, and
extreme height in a space), failure of essential equipment,
or severe environmental conditions (e.g., snow and rain)

(4) Vehicle and Machinery Search and Rescue. Complex and/or
unusual machinery, unusual vehicles, unusual locations
of either machinery or vehicles, multiple complicating
hazards (e.g., water, chemicals, and extreme height), fail-
ure of essential equipment, or severe environmental con-
ditions (e.g., snow and rain)

(5) Water Search and Rescue. Depth, current, water movement,
water temperature extremes, or severe environmental
conditions (e.g., snow and rain)

(6) Wilderness Search and Rescue. Isolated and remote environ-
ments and extremes of environmental conditions (e.g.
snow, rain, altitude)

(7) Trench and Excavation Search and Rescue. Very deep trenches,
unusually shaped excavations, multiple complications (e.g.,
deep excavation and fluid soil), involvement of hazardous/
toxic substances, completely buried subjects, or severe envi-
ronmental conditions (e.g., snow and rain)

These conditions should be evaluated during the pre-
incident risk assessment and on an incident-by-incident basis.

A.4.1.10.5 This documentation should contain each recipi-
ent’s name, the signatures or initials of the trainers, the dates
of training, an outline of the training conducted, and re-
source materials used to develop the training.

A.4.1.13 Legal considerations have an impact on many
phases of a technical rescue incident (e.g., confined space
regulations, use/maintenance of SCBA, right-of-entry laws
during a search, right-to-privacy laws during an investigation).
Whatever the capacity in which a rescuer functions (public or
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private), it is important that the rescuer be informed regard-
ing all relevant legal restrictions, requirements, obligations,
standards, and duties. Failure to do so could jeopardize the
reliability of any investigation or operation and could subject
the rescuer to civil liability or criminal prosecution.

A.4.1.14 Personnel involved in search and rescue (SAR) in
the United States, and in other countries that have adopted its
use, should also familiarize themselves with the International
Aeronautical and Maritime Search and Rescue (IAMSAR) Manual
and the U.S. National Search and Rescue Supplement (NSS) to the
IAMSAR (soon to be renamed the National SAR Manual).

The IAMSAR Manual is a three-volume set of reference ma-
terials jointly published by the International Civil Aviation Or-
ganization (ICAO) and the International Maritime Organiza-
tion (IMO). It was intended for use by all countries and
provides implementation guidance for the U.S. National Search
and Rescue Plan (2007).

The NSS, prepared under the direction of the National
Search and Rescue Committee (NSARC), provides guidance
to federal agencies concerning implementation of the Na-
tional Search and Rescue Plan. The NSS provides specific ad-
ditional national standards and guidance that build upon the
baseline established in the IAMSAR Manual and provides guid-
ance to all federal forces, military and civilian, that support
civil search and rescue operations.

A.4.2.1 A hazard identification and risk assessment is an
evaluation and analysis of the environment and physical fac-
tors influencing the scope, frequency, and magnitude of tech-
nical rescue incidents and the impact and influence they can
have on the ability of the AHJ to respond to and safely operate
at these incidents.

The goal and terminal objectives of the hazard identifica-
tion and risk assessment are to increase the awareness of the
AHJ and to provide a focus toward conditions and factors as-
sociated with potential technical rescue responses.

The hazard identification and risk assessment can be asso-
ciated closely with similar functional and format methodology,
as might be incorporated in a master plan or strategic deploy-
ment study. It is not the intent of this standard to encumber
the AHJ in its undertaking of a detailed and extensive analysis
of each technical rescue environment within the jurisdiction;
rather, this standard is meant to provide means for a deliber-
ate and objective examination of common or unique factors
that can be identified, correlated, or highlighted to aid in the
development of technical rescue capabilities and to determine
their necessary level of expertise to provide risk reduction.

The hazard identification and risk assessment determines
“what” can occur, “when” (how often) it is likely to occur, and
“how bad” the effects could be. For certain of the hazards
identified, it will be determined after this preliminary analysis
that it is not necessary to carry out a full analysis. For such
hazards, no further action is required.

The hazard identification should include, but not be lim-
ited to, the following types of potential hazards:

(1) Natural events
(a) Drought
(b) Fire (forest, range, urban)
(c) Avalanche
(d) Snow/ice/hail
(e) Tsunami
(f) Windstorm/tropical storm
(g) Hurricane/typhoon/cyclone
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(h) Biological
(i) Extreme heat/cold
(j) Flood/wind-driven water

(k) Earthquake/land shift
(l) Volcanic eruption

(m) Tornado
(n) Landslide/mudslide
(o) Dust/sand storm
(p) Lightning storm

(2) Technological events
(a) Hazardous material release
(b) Explosion/fire
(c) Transportation accident
(d) Building/structure collapse
(e) Power/utility failure
(f) Extreme air pollution
(g) Radiological accident
(h) Dam/levee failure
(i) Fuel/resource shortage
(j) Business interruption

(k) Financial collapse
(l) Communication

(3) Human events
(a) Economic
(b) General strike
(c) Terrorism (eco, cyber, nuclear, biological, and chemi-

cal)
(d) Sabotage
(e) Hostage situation(s)
(f) Civil unrest
(g) Enemy attack
(h) Arson
(i) Community-wide panic
(j) Special events

There are a number of methodologies and techniques for
risk assessment that range from simple to complex. These
techniques include, but are not limited to, the following:

(1) What-if
(2) Checklist
(3) Hazop, hazard, and operability studies
(4) Failure modes and effect analysis
(5) Fault tree
(6) Failure-logic diagrams
(7) Dow and bond indices
(8) Event tree analysis
(9) Human reliability analysis

(10) Capability assessment readiness for state and local
governments

A.4.2.3 As part of the risk assessment, the AHJ should identify
the types of internal resources immediately available, within
the operational structure of the organization, that could be
utilized for technical search and rescue incident response.
The resource list should include the availability of personnel,
training levels of personnel, professional specialty or trade
skills, and type, quantity, and location of equipment, appli-
ances, and tools applicable to technical search and rescue in-
cident response.

A.4.2.4 See Annex E.

A.4.2.5 The intent of this provision is to establish procedures to
enable the incident commander to obtain the necessary re-
sources to augment the internal capabilities of the AHJ. These
resources can include, but are not limited to, the following:
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(1) Mutual aid agreements
(2) Agreements with the private sector, including the following:

(a) Organizations specializing in the specific skills
and/or equipment required to resolve the incident

(b) Special equipment supply companies
(c) Related technical specialists
(d) Communications
(e) Food service
(f) Sanitation

(3) Memorandums of Agreement (MOA) with other public,
state, or federal agencies

A.4.4.1.1 Specific specialized equipment that might be
required for safe technical rescue operations includes the
following:

(1) Supplied line breathing apparatus (SLBA), supplied air
breathing apparatus (SABA), and supplied air respirator
(SAR), all of which should meet the requirements of
29 CFR 1910.146, “Permit-Required Confined Spaces”

(2) Personal alert safety system (PASS), which should meet
the requirements of NFPA 1500, Standard on Fire Depart-
ment Occupational Safety and Health Program, and
NFPA 1982, Standard on Personal Alert Safety Systems (PASS)

(3) Life safety ropes and system components, which should
meet the requirements of NFPA 1500, Standard on Fire De-
partment Occupational Safety and Health Program, and
NFPA 1983, Standard on Life Safety Rope and Equipment for
Emergency Services

(4) Communications equipment, which should meet the re-
quirements of 29 CFR 1910.146

(5) Lighting equipment (e.g., flashlights, helmet-mounted
lamps), which should be, depending on the situation, in-
trinsically safe or explosionproof as defined by 29 CFR
1910.146, and should be evaluated by the AHJ as to the
appropriateness of the equipment at an emergency inci-
dent with regard to the existing hazards

A.4.4.2.1 Protective equipment should be appropriate to the
tasks that are expected to be performed during technical
search and rescue incidents and training exercises.

A.4.5.1.4 BLS is the minimum level required; advanced life
support (ALS) is recommended.

A.4.5.1.5 Interagency cooperation is essential to the success-
ful mitigation of many technical rescue incidents. Personnel
from fire, rescue, emergency medical services (EMS), and law
enforcement can be involved in an operation at all levels, from
recognition through command. It is recommended that all
agencies involved in rescue review and/or develop policies
regarding control of firearms. The complete exclusion of fire-
arms might not always be practical and/or feasible on the in-
cident scene but is generally recommended.

A.4.5.3.1 The incident management system (IMS) utilized at
all technical search and rescue incidents should be structured
to address the unique groups, divisions, or branches that can
be necessary to effectively manage the specific type of incident
(e.g., structural collapse, trench/excavation cave-in). Manag-
ing external influences such as family, news media, and politi-
cal entities involves instructing subordinates in how to deal
with them should they be encountered. NFPA 1561, Standard
on Emergency Services Incident Management System and Command
Safety, in 5.9.4.5, describes the use of an information officer (a
member of the command staff) to address these types of influ-
ences. Where encounters with family, news media, or political
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influences are likely, such a function should be filled as soon
as possible.

A.4.5.4 The AHJ should address the possibility of members of
the organization having physical and/or psychological disor-
ders (e.g., physical disabilities, fear of heights, fear of enclosed
spaces) that can impair their ability to perform search and
rescue in a specific environment.

Organizations are encouraged to adopt language similar to
that included in Chapter 10, Medical and Physical Require-
ments, of NFPA 1500, Standard on Fire Department Occupational
Safety and Health Program, regarding their medical and physical
requirements.

A.4.5.5.1 These incidents can be caused by natural, acciden-
tal, or intentional means.

A.5.1.2 While rope rescues by themselves do not generally
involve searches, it is appropriate for the AHJ to consider the
environment in which rope rescues might occur and to assess
the relative need. For example, high- and low-angle incidents
occurring within certain environments can involve a signifi-
cant search component (such as wilderness or structural col-
lapse covered in other chapters of this document). Once lo-
cated, the victim might then require the capabilities of rope
rescue stated within Chapter 5.

A.5.1.3 It is important that organizations training rope res-
cue teams recognize the significance of, not only having a
team perform the techniques required, but also assuring they
are able to do so within a time frame and manner that would
provide the best profile for successful rescue. The elements of
timeliness and efficiency are paramount to assure this success.
For example, a team that is required to construct and operate
a rescue system will not benefit themselves or the victim unless
they are required to do so quickly enough that the victim,
under usual circumstances, would still be considered viable.
Organizations should establish measurable standards for
completion of required techniques within a given timeframe
based on the response conditions and nature of the antici-
pated emergency.

A.5.2.2(2) The intent of this provision is to establish procedures
to enable the incident commander to obtain the necessary re-
sources to augment the internal capabilities of the AHJ. These
resources can include, but are not limited to, the following:

(1) Mutual aid agreements
(2) Agreements with the private sector, including the following:

(a) Construction industry
(b) Demolition industry
(c) Heavy equipment operators
(d) Special equipment supply companies
(e) Hardware, lumber, and construction suppliers
(f) Consulting engineers and architects
(g) Related technical specialists
(h) Communications
(i) Food service
(j) Sanitation

(3) Memorandums of Agreement (MOA) with other public,
state, or federal agencies

A.5.2.2(3) The emergency response system includes, but is
not limited to, operations- and technician-level personnel ca-
pable of responding, as well as local, state, and national re-
sources.

A.5.2.2(4) These procedures should include the process of
achieving and maintaining control of the site and the perim-
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eter. This process might include management of all civilian
and nonemergency personnel and establishment of opera-
tional zones and site security.

A.5.2.2(5) General hazards associated with rope rescue op-
erations can present the AHJ with uniquely challenging situa-
tions. The AHJ should consider the following potential haz-
ards when providing training to its members:

(1) Fall Hazards. Rope rescue incidents are often required in
areas where an elevation differential exists. Therefore,
the possibility of someone falling, or something falling on
someone, should always be considered and mitigated.

(2) Other Hazards. There are numerous other hazards associ-
ated with rope rescue operations. The AHJ should make
every effort to identify the hazards that might be encoun-
tered within the jurisdiction and should provide members
with training and awareness of these other hazards to per-
form rescue operations safely and effectively.

The “general area” around a rope rescue scene is the entire
area within 91.44 m (300 ft) (or more, as established by the
incident commander). Making the general area safe can in-
clude, but is not necessarily limited to, the following:

(1) Controlling/limiting traffic and sources of vibration in
the area

(2) Controlling/limiting access to the area by unnecessary
personnel

(3) Identifying hazards and removing and/or reducing their
impact

A.5.2.2(6) Other than that described in 4.4.2, specific PPE
necessary for safe rope rescue operations can include, but is
not limited to, the following:

(1) Harnesses
(2) Gloves appropriate for rope rescue work
(3) Helmets designed for climbing and rope rescue work

A.5.3.2 A team should prove its capability through demon-
strating the ability to move a rescue load over a minimum
specified distance. These distances must reflect the potential
height/depth consistent with the man-made and natural
structures within the response area and confirm the team’s
ability to meet its response needs. It is generally recom-
mended that organizations establish a minimum travel dis-
tance for applicable techniques appropriate to the AHJ’s haz-
ard analysis.

The overall intent of the operations level in rope rescue is
to have the capability to transport the rescuers and/or the
victim from one stable location to another, from either above
or below the position of the victim.

For the purposes of this section a “stable location” is repre-
sented by an environment where the terrain or surroundings
do not present an imminent fall hazard requiring the use of a
high-angle rope rescue system to support or prevent the fall of
the rescuer or victim.

A.5.3.2(8) Multiple point anchor systems at the operations
level are intended to focus or position the application point of
the anchor, excluding the combination of marginal anchor
points.

A.5.3.2(12) This term applies to situations where condi-
tions affecting individual team members have created an
emergency that they should be able to mitigate without the
aid of others. These conditions can include, but are not
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limited to, climbing equipment malfunctions and certain
entanglement hazards.

A.5.3.2(17) This requirement is intended to address the
movement of a loaded litter over an edge during high-angle
operations. This could require constructing systems well
above the edge to facilitate safe movement over the edge, or
the application of techniques when there are no overhead
structures.

A.5.4.2 Organizations wishing to perform rope rescues at the
technician level should train and equip personnel to provide
the required capabilities.

A.5.4.2(1) These techniques typically rely on the rescuer’s abil-
ity to climb or rest on a structure or natural terrain that presents a
significant fall hazard and requires specialized tools or training to
protect the rescuer from the effects of a fall. These may include,
but are not limited to, conventional lead climbing with a bottom
belay, use of double lanyards, positioning belts, shepherd’s hook
or click sticks and top belay methods.

A.5.4.2(2) This procedure is meant to encompass systems
such as, but not restricted to, high lines, two-rope offsets, de-
flection, tracking, and guiding lines. A rope or similar line that
is connected directly to the load being raised or lowered (of-
ten referred to as a tag line) and effectively managed by a
rescuer to pull the load out and away from simple inline pro-
jections or obstructions is not intended to be a technician-
level function.

A.5.4.2(3) This requirement is intended to address situations
such as a patient suspended from a piece of fall protection, a
piece of functional or nonfunctional climbing equipment, or
entangled in, or clinging to, some part of a structure or land-
scape feature.

This technique calls for the rescuers to use the tools and
techniques employed by their organization to access the pa-
tient, transfer the weight of the patient from whatever is sup-
porting the patient to a rope rescue system, and lower or raise
the patient.

During these types of emergencies, it might be necessary
for rescuers to perform additional tasks while suspended from
a rope rescue system, including negotiating obstacles, provid-
ing medical care, manipulating or repositioning the patient,
or dealing with emotionally distraught or mentally ill persons.

A.6.2.2(2) See A.5.2.2(2).

A.6.2.2(3) The emergency response system includes, but is
not limited to, operations- and technician-level personnel, as
well as local, state, and national resources.

A.6.2.2(4) These procedures should include the process of
achieving and maintaining control of the site and the perim-
eter. This activity might include management of all civilian
and nonemergency personnel and establishment of opera-
tional zones and site security.

A.6.2.2(5) See Annex F.

A.6.2.2(6) See Annex J.

A.6.2.2(7) Indications of potential for secondary collapse in-
clude, but are not limited to, the following:

(1) Leaning walls
(2) Smoke or water seeping through joints
(3) Unusual sounds (e.g., creaking, groaning)
(4) Recurring aftershocks
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(5) Sagging floor or roof assemblies
(6) Missing, strained, or damaged points of connection of

structural elements
(7) Excessive loading of structural elements
(8) Sliding plaster and airborne dust
(9) Separating walls

(10) Lack of water runoff
(11) Racked or twisted structure
(12) Building vibration

A.6.2.2(8) Procedures for conducting searches should in-
clude, at a minimum, visual and verbal methods.

Search and rescue operations in the structural collapse en-
vironment should include close interaction of all IMS ele-
ments for safe and effective victim extrications. Search opera-
tions for locating victims should be initiated early at a
structural collapse incident. Structural collapse search opera-
tions should conform to an accepted system for victim search
strategy and tactics to achieve optimum performance and ef-
fectiveness. The following recommendations provide current
tactical capabilities and general strategies that can assist per-
sonnel in productive search operations.

Structural collapse operations are one of the most difficult
rescue situations likely to be encountered. Depending on the
complexity of the search and rescue activity, personnel might
need to spend large amounts of precious time on small num-
bers of difficult rescues. It is important to establish whether or
not rescue personnel are involved with a live victim, since the
rescue of living victims should be prioritized ahead of the re-
covery of the remains of deceased victims.

A.6.2.2(9) See Annex G.

A.6.2.2(11) In most incidents, the collapse zone is the height
of the remaining building, or building elements, plus 1⁄3 that
height. The same is true in situations where there is a total
collapse and no standing remains or where there are remains
that could collapse or slide, affecting the safety of the rescuers
or the operation.

A.6.2.2(12) At the awareness level, possible reconnaissance
should be performed from outside the collapse zone.

A.6.3.3(1) The size-up should include, but not be limited to,
the initial and continuous evaluation of the following:

(1) Scope and magnitude of the incident
(2) Risk assessment and benefit analysis
(3) Number and size of structures affected
(4) Integrity and stability of structures affected
(5) Occupancy types (e.g., residential, mercantile)
(6) Number of known and potential victims
(7) Access to the scene
(8) Environmental factors
(9) Available and necessary resources

A.6.3.3(2) Unique collapse or failure hazards can include,
but are not limited to, large precariously hanging objects, ex-
tremely unbalanced floor sections where any additional
weight could cause the floor section to shift or slide, or large
multi-story openings or holes.

A.6.3.3(3) Organizations at the operations level should be
capable of obtaining and/or utilizing one or more of the fol-
lowing search resources:

(1) Structural collapse search dogs
(2) Search cameras
(3) Acoustic/seismic instruments (listening devices)
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(4) Thermal imaging or infrared devices
(5) Other technical search devices
(6) GPS and GIS technology
(7) Technical search specialist(s)

Some explanation of the coverage associated with various
search operations is included in A.3.3.24 under the definition
for the term coverage.

Search operations should incorporate a variety of technical
and nontechnical methods that might provide personnel with
the only viable method to locate victims and determine their
status.

The AHJ should identify forms of technical and nontechni-
cal search capabilities available at the local, regional, state, or
national level that are commensurate with its needs. In addi-
tion to the basic operational level of capability, search meth-
ods should include, but not be limited to, the following:

(1) Structural Collapse Search Dogs. This involves the use of air-
scent dog and handler teams trained and equipped spe-
cifically to search collapsed structures. The dog and the
handler work as a team to identify the location and status
of victims buried beneath rubble or structural compo-
nents. It is important that the AHJ differentiate between
structural collapse search dogs and other “air-scenting”
dogs such as those used to search for drugs and explo-
sives, cadaver dogs, and police K-9.

(2) Electronic Search. This involves the use of acoustic/seismic
devices and includes the deployment of an array of two or
more pickup probes around the perimeter of a collapsed
structure or void area.

(3) Search Cameras. This involves the placement of a search
camera device within a void area to search “visually” a
previously nonvisible collapse zone. To use this device,
ancillary tools such as rotary hammers, drills, or breakers
are needed to create an opening through which the cam-
era can be passed.

(4) Air Sampling. Identification of high concentrations of
CO2, for example, might indicate the presence of a live
victim.

Once the AHJ has identified the location and availability of
these search options at a structural collapse incident, a system
should be developed to place them into operation. In con-
junction with the capability of the AHJ to place into operation
one or more of the previously described search methods, or-
ganizations should implement a strategic and tactical plan for
the use of these devices as quickly as possible. Organizations
should coordinate all available and viable tactical capabilities
into a logical plan of operation. It is essential that the AHJ
employ every possible search method to ensure that its mem-
bers are able to locate viable victims before committing rescue
resources to any prolonged (even if well-intentioned) opera-
tion. Large disaster environments can have much in common
with a wilderness environment. Thus, where wide area
searches are conducted in this type of environment, the use of
some of the wilderness search and rescue requirements of this
standard can promote rescuer safety and effectiveness.

A.6.3.3(4) Access training should include, but not be limited
to, the safe and effective implementation of the following:

(1) Techniques to lift structural components of walls, floors,
or roofs

(2) Rescue shoring techniques to construct temporary struc-
tures needed to stabilize and support structural compo-
nents that prevent movement of walls, floors, or roofs in
order to stabilize the structure and access the victims
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(3) Breaching techniques to create openings in structural
components of walls, floors, or roofs

(4) Operation of appropriate tools and equipment to accom-
plish the above tasks

A.6.3.3(5) Extrication operations at a structural collapse inci-
dent necessitate a coordinated effort that includes search, res-
cue, and medical capabilities. Organizations should have a
working knowledge of general extrication tactics and proce-
dures. These tactics and procedures should be flexible
enough to address the specific situation and problems en-
countered. The AHJ should provide the appropriate training
and equipment necessary to complete an extrication opera-
tion safely and effectively. These should include the following:

(1) Manual. Training should be provided in safe lifting tech-
niques necessary to move manageable sections of debris
and interior contents displaced by partial or complete
structural collapse.

(2) Hand Tools. Tools and training necessary to move debris,
room contents, and structural components displaced by
partial or complete structural collapse should be pro-
vided. Hand tools should include, but not be limited to,
pry bars, bolt cutters, jacks, and sledge hammers. Training
requirements should be coordinated with the hand tool
inventory.

Extrication training should include the following, as a
minimum:

(1) Packaging victims within confined areas
(2) Removing victims from elevated or belowgrade areas
(3) Providing initial medical treatment to victims
(4) Operating appropriate tools and equipment to accom-

plish the above tasks safely and effectively

A.6.4.3(3) Large disaster environments might have much in
common with a wilderness environment. Thus, where wide
area searches are conducted in this type of environment, the
use of some of the wilderness search and rescue requirements
of this standard can promote rescuer safety and effectiveness.
[See also A.6.3.3(3)].

A.6.4.3(4) Generally, locating and extricating victims in con-
crete tilt-up, reinforced concrete, and steel construction is
more complicated than in light-frame, ordinary construction
or reinforced and unreinforced masonry construction. As
structural components, materials, and weights increase, the
ability to breach, stabilize, and operate within such a structural
collapse becomes more hazardous, complicated, and time-
consuming.

The overall ability of the AHJ to function safely and effec-
tively is greatly dependent upon the prompt availability of ap-
propriate tools, equipment, and supplies to accomplish opera-
tions. In concrete tilt-up, reinforced concrete, and steel
construction, organizations should understand that the tools
that are needed change depending on the type of structure
involved. Structural collapse incidents involving these catego-
ries of construction necessitate the use of tools and equipment
specifically designed for these materials, including, but not
limited to, the following:

(1) Masonry saws and blades
(2) Rotary hammers and breakers
(3) Rescue air bags
(4) Dump trucks and front-end loaders
(5) Concrete saws and blades
(6) Pneumatic and hydraulic drills, hammers, and breakers
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(7) Cranes
(8) Burning and cutting equipment such as oxyacetylene and

exothermic or plasma cutters
(9) Bolting and anchoring systems

Power tools (e.g., air bags, hydraulic spreaders and rams,
and power saws) and training necessary to breach, cut, bore,
and lift structural components displaced by partial or total
structural collapse should be provided.

A.6.4.3(5) See A.6.3.3(5).

A.7.1.2 While much of this chapter applies to confined space
rescue in industrial settings, it is intended for all incidents
involving confined spaces as defined within this standard.

A.7.1.3.4 This requirement provides for training necessary to
allow proficiency for every size, type, and configuration of con-
fined space to which an agency must respond. This means
training once every 12 months for each type of space to which
the agency must respond. Similar spaces can be grouped,
where applicable, to provide for efficient use of training time.
For example, for vessels located in many areas of a jurisdiction
that are similar with respect to accessibility and internal con-
figuration but with different size openings, need only be prac-
ticed with a variance of openings to satisfy this requirement. It
is not necessary or practical to practice on literally every space;
rather it should be ensured that the response agency is profi-
cient enough to handle emergencies within the spaces that
might be faced within its jurisdiction.

A.7.1.3.8 The term timely is based on many factors such as per-
ceived danger of the original entry (e.g., possible supplied
breathing air required), distance to definitive medical care, capa-
bilities of responding emergency medical services, and so forth.
In trauma-related injuries, the “golden hour” principle can be
used to determine how quickly the rescue service should be able
to respond to deliver the patient to the appropriate treatment
facility within an hour of onset of injuries. The rescue service
should have a goal of responding to these emergencies within
15 minutes of the time they receive notification.

A.7.1.4 In general, confined space rescue teams are com-
posed of no less than six members in order to perform all the
required functions listed. However, the size and capability of a
team required to perform a specific rescue will depend on
many factors including the condition of the patient, the size
and shape of the space, size of the access opening, and the
hazards present. The positions described in 7.1.4(1) through
7.1.4(4) describe the minimum number of exclusive roles that
must be filled to perform an entry type rescue. Many rescues
will require additional functions such as ventilation, rope res-
cue support, or communication that will require additional
trained resources. Pre-incident planning of representative
spaces is a key element to determining the size and capabilities
of the team.

A.7.1.4(1) Entry team size will be driven by the size of the space
and degree of difficulty of the rescue operation. While at the
operations level the entry team size should be no less than two
members, some spaces requiring technician level resources
could be only large enough to accommodate a single rescuer.
Some incidents might involve large spaces or complex rescue
operations that will require several rescuers to enter the space.

A.7.1.4(2) The intent of the backup team is to quickly and effec-
tively remove an incapacitated rescuer who is unable to perform
self-rescue. In general, this requires no less than two members
immediately available to enter the space equipped with the same
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or greater level of PPE as the entry team. The size and capability
of the team should be driven by the specific conditions encoun-
tered and the scope of the rescue operation.

A.7.2.4(3) Hazards can include, but are not limited to, the
following:

(1) Hazardous atmospheres
(2) Hazardous chemicals
(3) Temperature extremes

Some methods of recognition and assessment of hazards
associated with confined spaces include, but are not limited
to, the following:

(1) Assessment of the perimeter surrounding the confined
space incident to determine the presence of or potential
for a hazardous condition that could pose a risk to rescu-
ers during approach

(2) Recognition of the need for decontamination of a patient
or responder who might have been exposed to a hazard-
ous material as per NFPA 472, Standard for Competence of
Responders to Hazardous Materials/Weapons of Mass Destruc-
tion Incidents; NFPA 473, Standard for Competencies for EMS
Personnel Responding to Hazardous Materials/Weapons of
Mass Destruction Incidents; and OSHA regulations in
29 CFR 1910.120, “Hazardous Waste Operations and
Emergency Response” (HAZWOPER)

(3) Recognition of the need for a confined space rescue ser-
vice or additional resources when nonentry retrieval is
not possible

(4) Notification of the designated rescue service and other re-
sources necessary for initiation of confined space rescue

(5) Recognition of hazardous atmospheres or materials
through visual assessment and information received from
on-site personnel

A.7.2.4(4) The term confined space as defined within this stan-
dard is synonymous with the term permit-required confined space
or permit space used by many U.S. federally regulated agencies.

A.7.2.4(5) Retrieval includes the operation of common non-
entry retrieval systems. Examples include simple winch and
block devices used in conjunction with tripods, quadpods, or
other manufactured portable anchor systems. A nonentry re-
trieval can simply involve operating the crank on a winch/
tripod system when anchors and protection systems are al-
ready in place.

A.7.2.4(6) The emergency response system includes, but is
not limited to, operations- and technician-level organizations
capable of responding to various types of search and rescue
incidents, as well as local, state, and national resources. In
addition, the system includes procurement of on-site informa-
tion resources such as witnesses, industrial entry supervisors,
industrial facility managers, engineers, or other responsible
persons. Printed on-site information resources available at
many U.S. federally regulated industrial facilities can include,
but are not limited to, the following:

(1) Entry permit
(2) Material safety data sheets (MSDSs)
(3) Other site work permits

A.7.2.4(7) These procedures should include the process of
achieving and maintaining control of the site and the perim-
eter. This process might include management of all civilian
and nonemergency personnel and establishment of opera-
tional zones and site security. The organization should also

F46-196656426922}
2014 Edition



1670–44 OPERATIONS AND TRAINING FOR TECHNICAL SEARCH AND RESCUE INCIDENTS

Copyright 2016 National Fire Protection Association (NFPA). Licensed, by agreement, for individual use and download on February 9, 2016 to KANSAS STATE FIRE MARSHAL for designated user BRENDA MCNORTON. No
other reproduction or transmission in any form permitted without written permission of NFPA. For inquires or to report unauthorized use, contact licensing@nfpa.org.  This NFCSS All Access subscription expires on August 31,

2016.

C

assure through written standard operating guidelines that the
scene is rendered safe at the termination of the incident.

A.7.3.3(1) The assessment at this level should include, but
not be limited to, the initial and continuous evaluation of the
following:

(1) Hazards such as engulfment potential, environmental
hazards (e.g., chemical, atmospheric, temperature),
harmful forms of energy (e.g., electrical, mechanical,
movement due to gravity, hydraulic), configuration haz-
ards (e.g., diverging walls, entrapment, obstructions,
trip/fall hazards), and so forth

(2) Risk/benefit analysis (body recovery versus rescue)
(3) Available/necessary additional resources
(4) Establishment of control zones
(5) Magnitude of the hazard and isolation procedures
(6) Effectiveness of the nonentry or qualifying entry–type

rescue
(7) Overall safety of rescue operations
(8) Level of rescue response (appropriate for the type of

rescue being attempted)
(9) Current and projected status of the planned response

(10) Personnel accountability

A site safety plan can also provide useful information for con-
sideration during size-up and should include the following:

(1) Rescue team notification
(2) Acceptable entry conditions for rescue
(3) Hazard identification
(4) Risk assessment of hazards
(5) Site map
(6) Hazard abatement (including control zones, ventilation,

and lockout/tagout procedures)
(7) Use of buddy system (where applicable)
(8) Communications (e.g., site, rescue attendant to rescue

entrant)
(9) Command post

(10) Incident management organizational chart
(11) Standard operating guidelines
(12) Safe work practices
(13) Medical assistance
(14) Pre-entry safety briefings
(15) Pre- and postentry physicals (if indicated)

A.7.3.3(2) See Annex H.

A.7.3.3(3) The AHJ should address the possibility of mem-
bers of the organization having physical and/or psychological
disorders (e.g., physical disabilities, fear of heights, fear of en-
closed spaces) that could impair their ability to perform res-
cue in confined spaces.

A.7.3.3(4) Roles, functions, and responsibilities for these
team positions should be consistent with the organization’s
standard operating guidelines for confined space rescue.

A.7.3.3(5) Personnel meeting the requirements of NFPA 472,
Standard for Competence of Responders to Hazardous Materials/
Weapons of Mass Destruction Incidents, should perform the moni-
toring procedures even if such personnel are not part of the
rescue team. Monitoring the atmosphere can include the fol-
lowing considerations:

(1) Acceptable limits for oxygen concentration in air should
be between 19.5 percent and 23.5 percent. An oxygen-
enriched atmosphere is considered to be greater than
23.5 percent and poses a flammability hazard. An oxygen-
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deficient atmosphere is considered to be lower than
19.5 percent and can lead to asphyxiation without fresh-
air breathing apparatus.

(2) Flammability is measured as a percentage of a material’s
lower explosive limit (LEL) or lower flammable limit
(LFL). Rescuers should not enter confined spaces con-
taining atmospheres greater than 10 percent of a materi-
al’s LEL regardless of the PPE worn. There is no adequate
protection for an explosion within a confined space.

(3) Acceptable toxicity levels are specific to the hazardous
material involved, and chemical properties should be as-
sessed to determine the level of the hazard for a given
environment and time frame.

The confined space rescue team at the operations level
should have available resources capable of understanding the
assessment tools necessary for analysis and identification of
hazardous conditions within confined spaces and interpreta-
tion of that data. This capability should include at least the
following:

(1) Identification of the hazards found within confined
spaces and understanding how those hazards influence
victim viability and rescue/recovery operations

(2) Selection and use of monitoring equipment to assess the
following hazards:
(a) Oxygen-deficient atmospheres
(b) Oxygen-enriched atmospheres
(c) Flammable environments
(d) Toxic exposures
(e) Radioactive exposures
(f) Corrosive exposures

(3) Understanding of the limiting factors associated with the
selection and use of the atmospheric and chemical moni-
toring equipment provided by the AHJ for confined space
emergencies. The factors determined by this equipment
include, but are not limited to, calibration, proper opera-
tion, response time, detection range, relative response,
sensitivity, selectivity, inherent safety, environmental con-
ditions, and the nature of the hazard. This equipment
could include, but is not limited to, the following:
(a) Calorimetric tubes
(b) Oxygen concentration monitor (continuous reading,

remote sampling)
(c) Combustible gas monitor (continuous reading, re-

mote sampling)
(d) Specific toxicity monitor (continuous reading, re-

mote sampling)
(e) Multigas atmospheric monitors (continuous reading,

remote sampling)
(f) Passive dosimeter
(g) pH papers, pH meters, and pH strips
(h) Radiation detection instruments

(4) Utilization and evaluation of reference terms and re-
sources to include, but not be limited to, the following:
(a) Lethal concentration-50 (LC-50)
(b) Lethal dose-50 (LD-50)
(c) Permissible exposure limit (PEL)
(d) Threshold limit value (TLV)
(e) Threshold limit value — short-term exposure limit

(TLV-STEL)
(f) Threshold limit value — time-weighted average (TLV-

TWA)
(g) Immediately dangerous to life and health (IDLH)
(h) MSDS
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(i) Reference manuals
(j) Computerized reference databases

(k) Technical information centers
(l) Technical information specialists

(m) Monitoring equipment

A.7.3.3(6) The intent of this item is to restrict entries made by
operations-level organizations to those that would absolutely
minimize risk to rescue entrants. It is the intent of this document
that operations-level teams not perform hazardous entries.

A.7.3.3(6)(a) The intent of this item is to limit the danger of
entanglement.

A.7.3.3(6)(b) The intent of this item is to ensure that the
attendant can maintain direct observation of the entrants at
all times, making recognition of problems more rapid.

A.7.3.3(6)(c) The intent of this item is to allow for easier
retrieval of rescue entrants should this become necessary and
to provide for passage through the opening without removal
of necessary PPE, including fresh-air breathing apparatus.

A.7.3.3(6)(d) The intent of this item is to allow a “buddy sys-
tem” to be employed, providing potentially faster response to
a problem with one of the rescue entrants.

A.7.3.3(6)(e) The intent of this item is to ensure that hazards
to rescuers in organizations at this level are kept to an absolute
minimum.

A.7.3.3(7) Packaging devices that can be used in confined
spaces include, but are not limited to, the following:

(1) Full spine immobilization devices
(2) Short spine immobilization devices
(3) Cervical spine immobilization devices
(4) Litters
(5) Prefabricated full-body harnesses
(6) Tied full-body harnesses
(7) Wrist loops (wristlets)

A.7.3.3(8) Organizations at the operations level are expected
to safely apply lowering and raising systems (rope- or nonrope-
based) as appropriate during confined space emergencies.
These applications can involve the use of rope rescue systems
in the high-angle environment to both lower rescuers into and
remove rescuers and victims from confined spaces. The deter-
mination of what systems are most appropriate to accomplish
these tasks should be dictated by the circumstances surround-
ing the incident.

A.7.4.3(2) Procedures should be consistent with local, state,
and federal guidelines such as those found in 29 CFR
1910.120, “Hazardous Waste Operations and Emergency Re-
sponse” (HAZWOPER).

A.7.4.3(3) See Annex H.

A.7.4.3(4) See Annex H.

A.8.1 It is the intent of this provision that the AHJ, as part of
the hazard identification and risk assessment, identify the
types of vehicles within its response area. These types can in-
clude, but are not limited to, cars, trucks, buses, trains, mass
transit systems, aircraft, and watercraft. The AHJ should de-
velop procedures and provide training to personnel that are
commensurate with the potential for search and rescue situa-
tions involving the above-mentioned vehicles.

A.8.2.3(2) See A.4.2.5.
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A.8.2.3(3) The emergency response system includes, but is
not limited to, operations- and technician-level organizations
capable of responding to various types of search and rescue
incidents, as well as local, state, and national resources.

A.8.2.3(4) These procedures should include the process of
achieving and maintaining control of the site and the perim-
eter. They might include management of all civilian and non-
emergency personnel and establishment of operational zones
and site security.

A.8.2.3(5) General hazards associated with operations at ve-
hicle search and rescue incidents can present the AHJ with
uniquely challenging situations. The AHJ should consider the
following potential hazards when providing training to its
members:

(1) Fire or explosion
(2) Utilities. Control of the utilities in and around a vehicle

search and rescue incident is critical to ensure the safety
of responding personnel and victims. The AHJ should
provide its members with training in the control of these
services to provide a safe environment in which to operate
and to ensure the safety of victims. The following utilities
should be considered when providing training:
(a) Electrical services (primary and secondary)
(b) Gas, propane, fuel oil, or other alternative energy

sources (primary systems)
(c) Water
(d) Sanitary systems
(e) Communications
(f) Secondary service systems (such as compressed, medi-

cal, or industrial gases)
(3) Hazardous Materials. Vehicle rescue incidents might in-

clude various materials that, when released during an in-
cident, could pose a hazard to victims and responders.
The AHJ should provide members with training in the
recognition of potential hazardous material releases, the
determination of an existing hazard, and the methods
used to contain, confine, or divert hazardous materials to
conduct operations safely and effectively.

(4) Personal Hazards. At the site of any vehicle search and res-
cue incident, there are many dangers that pose personal
injury hazards to the responders. The AHJ should train
members to recognize the personal hazards they encoun-
ter and to use the methods needed to mitigate these haz-
ards to help ensure their safety. Every member should be
made aware of hazards such as trips, falls, blows, cuts,
abrasions, punctures, impalement, and so forth.

(5) Movement of Vehicle(s). Uncontrolled movement of ve-
hicle(s) can cause extremely hazardous and potentially
fatal situations. Responding personnel should be familiar
with and trained in techniques for stabilizing and remov-
ing the potential for movement of vehicle(s).

(6) Release of High-Pressure Systems. Vehicles often include high-
pressure systems (e.g., hydraulic, pneumatic) that can fail
without warning. Such failure can cause extremely haz-
ardous conditions, injury, and death of victims and re-
sponders. The AHJ should provide members with training
in the recognition of potential high-pressure system haz-
ards, the determination of an existing hazard, and the
methods used to contain, confine, or divert such hazards
to conduct operations safely and effectively.

(7) Blood and Body Substances. Vehicle incidents typically result
in injury to occupants of the vehicle or those in the vicin-
ity. The AHJ should train its members on procedures and
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equipment used to protect the responder from communi-
cable diseases that are known to be transmitted through
blood and other body substances. This equipment usually
includes the use of fluid impervious gloves, goggles,
masks, and gowns/coveralls.

(8) Hybrid, Electric and Alternative Propulsion Systems. Vehicles
that use power sources separate from and in addition to
conventional internal combustion engines can present
hazards to untrained responders even if the vehicle is not
compromised. AHJ should provide training to its mem-
bers on recognition of these propulsion systems and how
to safely operate in and around them.

(9) Other Hazards. There are numerous other hazards associ-
ated with vehicle search and rescue incidents. The AHJ
should make every effort to identify the hazards that
might be encountered within the jurisdiction and should
provide members with training and awareness of these
other hazards to allow them to perform search and rescue
operations safely and effectively.

A.8.3.3 This is intended to represent vehicles the agency and
its members will be routinely exposed to during emergency
work and whose configurations, hazards and systems are famil-
iar and commonplace. For nearly every AHJ, this is intended
to reflect the common passenger car or light truck. However,
some specialized agencies such as industrial fire brigades or
airport fire departments routinely respond to incidents involv-
ing other types of vehicles, depending on their location or
specific mission.

A.8.3.4(1) The size-up should include, but not be limited to,
the initial and continuous evaluation of the following:

(1) Scope and magnitude of the incident
(2) Risk/benefit analysis (body recovery versus rescue)
(3) Number and size of vehicles affected
(4) Integrity and stability of vehicles affected
(5) Number of known or potential victims
(6) Access to the scene
(7) Hazards such as disrupted or exposed utilities, standing

or flowing water, mechanical hazards, hazardous materi-
als, electrical hazards, and explosives

(8) Exposure to traffic
(9) Environmental factors

(10) Available versus necessary resources

A.8.3.4(3) The search and rescue area is that area immedi-
ately surrounding [within approximately a 6 m (20 ft) radius
of] the vehicle. Making the search and rescue area safe in-
cludes, but is not limited to, the following actions (however,
specific actions should be based on the vehicle and the spe-
cific situation):

(1) Establishing operational zones (i.e., hot, warm, cold)
and site security

(2) Utilizing specific techniques and tools (including crib-
bing, chocks, and wedges) to stabilize the vehicle

(3) Utilizing specific techniques and tools to control the
hazards presented by the vehicle , its energy source,
propulsion system, or other intrinsic sources of stored
energy

(4) Making the search and rescue area (i.e., hot zone) safe
for entry

(5) Safely undertaking disentanglement and extrication op-
erations using hand tools

(6) Ventilating the search and rescue area and monitoring
its atmosphere when necessary
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(7) Supporting any unbroken utilities
(8) Providing protective equipment for any victims, if pos-

sible, when necessary
(9) Prohibiting entry into an unsafe vehicle search and res-

cue area
(10) Preventing the touching or operating of equipment in-

volved until its safety has been established

“Control” is intended to include strategies that actively
identify the hazard to those in the area and to exclude re-
sponders from the area of influence it presents.

A.8.3.4(4) The use of nonsparking tools should be consid-
ered where a flammable atmosphere exists.

A.8.3.4(7) See A.8.3.3.

A.8.3.4(8) To ensure a safe disentanglement or extrication
operation, the AHJ should provide training on the following
topics:

(1) Types of passenger restraint systems, especially supple-
mental restraint systems such as airbags

(2) Frame and construction features of vehicles
(3) Types of suspension systems in vehicles
(4) Types and classification of impacts
(5) Categories of mechanical injury
(6) Various stabilization techniques
(7) Center of gravity and its relationship to rollover
(8) Use of cribbing and chocks
(9) Building a crib box

(10) Types and examples of levers for mechanical advantage
(11) Proper and effective use of hand tools, including a ham-

mer, pry bar, hacksaw, glass punch, Halligan, knife or
belt cutter, cable cutter, and come-along

(12) Disentanglement through primary access points
(13) Patient packaging prior to removal from a vehicle
(14) Protection of the victim during extrication or disen-

tanglement operations
(15) Proper and effective use of power tools such as hydrau-

lic, pneumatic, and electrical spreading, cutting, lifting,
and ram-type tools

(16) Alternative propulsion systems that use power sources
other than conventional gas or diesel internal combus-
tion engines (See also A.8.3.3.)

A.8.3.4(9) These procedures refer to the mitigation and
management of the hazards identified in A.8.2.3(5). See
A.8.3.3 for the types of vehicles covered. Responders at the
operations level are not expected to manage exotic, unfamil-
iar or multiple concurrent hazards. Examples would include
the following:

(1) Unstable vehicles in unconventional positions, such as
those on their top or side

(2) Vehicles in trenches or excavations
(3) Vehicles located where rope rescue skills are required for

access

A.8.4.2(2) To ensure that disentanglement or extrication
from large, heavy vehicles is performed safely, the AHJ should
provide training on the following topics:

(1) Frame and construction features of heavy, large vehicles
(2) Use and components of a search and rescue chain as-

sembly
(3) Pneumatic high-, medium-, and low-pressure lifting bags
(4) Use, care, and maintenance of wire rope and its associ-

ated equipment
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(5) Large and heavy object weight estimation
(6) Steps necessary to lift or move large objects
(7) Use of cribbing and chocks with large and heavy objects
(8) Use of commercial heavy wreckers and recovery services

to assist at incidents involving large transportation ve-
hicles

(9) Use, care, and maintenance of both manual and power
winches

(10) Types and examples of lifting devices that use mechani-
cal advantage principles

(11) Proper and effective use of power tools, including hy-
draulic, pneumatic, and electrical spreading, cutting,
lifting, and ram-type tools

(12) Disentanglement through both primary and secondary
access points through the use of available power tools

(13) Protection of the victim during this type of extrication or
disentanglement operation

(14) Identification and use of various sling configurations

A.8.4.2(3) “Unusual” situations include, but are not limited
to, extrication or disentanglement operations at incidents in-
volving cars on their tops, cars on their sides, and cars on top
of other cars, trucks, and large commercial vehicles.

“Advanced stabilization” includes techniques using chains,
cables, jack devices, and cribbing or shoring to stabilize ve-
hicles of any size.

A.8.4.2(4) “Specialized search and rescue equipment” can
include, but is not limited to, hydraulic, pneumatic, and elec-
trical spreading, cutting, lifting, and ram-type tools immedi-
ately available and in use by the organization. Power tools
should be provided and can include, but are not limited to, air
bags, hydraulic spreaders and rams, hand tools, and other
power tools and training necessary to remove, cut, and move
components displaced at a vehicle search and rescue incident.

A.9.2.3(2) The assessment phase includes an evaluation of
the subject’s condition and the subject’s ability to assist in his
or her own rescue. Consideration should be given to the need
for dive rescue early in the assessment phase. The best in-
tended surface rescue could eventually require dive capability.

A.9.2.3(3) See A.4.2.5.

A.9.2.3(4) The emergency response system includes, but is
not limited to, operations- and technician-level organizations
capable of responding to various types of search and rescue
incidents, as well as local, state, and national resources.

A.9.2.3(5) These procedures should include the process of
achieving and maintaining control of the site and the perim-
eter. This might include management of all civilian and non-
emergency personnel and establishment of operational zones
and site security.

A.9.2.3(6) General hazards associated with water search and
rescue operations can present the AHJ with uniquely challeng-
ing situations. The AHJ should consider the following poten-
tial hazards when providing training to its members.

(1) Utilities. Control of the utilities in and around a water in-
cident is critical to ensure the safety of responding per-
sonnel and victims. The AHJ should provide its members
with training in the control of these services to provide a
safe environment for them to operate in and to ensure
the safety of victims. The following utilities should be con-
sidered when providing training:
(a) Electrical services (primary and secondary)
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(b) Gas, propane, fuel oil, or other alternative energy
sources (primary systems)

(c) Water/steam
(d) Sanitary systems
(e) Communications
(f) Secondary service systems (such as compressed,

medical, or industrial gases)
(2) Hazardous Materials. Water incident sites might include

various materials unique to a site that, when released dur-
ing a search and rescue operation, could pose a hazard to
victims and responders. The AHJ should provide its mem-
bers with training in the recognition of potential hazard-
ous material releases, the determination of an existing
hazard, and the methods used to contain, confine, or di-
vert hazardous materials to conduct operations safely and
effectively.

(3) Personal Hazards. At the site of any water incident, there
are many dangers that pose personal injury hazards to the
responders. The AHJ should train its members to recog-
nize the personal hazards they encounter and to use the
methods needed to mitigate these hazards to help ensure
members’ safety. Every member should be made aware of
hazards such as trips, falls, blows, punctures, impalement,
and so forth.

(4) Confined Space. Some water incident sites necessitate a
confined space rescue. Responding personnel should be
familiar with and trained in confined space rescue re-
quirements and techniques. The AHJ should determine
the applicable laws and standards related to confined
space rescue and should provide training to its members
in confined space rescue.

(5) Hazards That Are Immediately Dangerous to Life and Health.
These hazards include swift water with currents exceeding
those in which a person or watercraft can safely and effec-
tively operate.

(6) Other Hazards. There are numerous other hazards associ-
ated with water search and rescue operations. The AHJ
should make every effort to identify the hazards that
might be encountered within the jurisdiction and should
provide its members with training and awareness of these
other hazards to allow them to perform search and rescue
operations safely and effectively.

(7) General Area. The general area around a water incident
site is the entire area around a search and rescue site. Any
member operating within the vicinity of the water’s edge
can accidentally enter the hazard zone. PPE should be
utilized accordingly. Making the general area safe in-
cludes, but is not necessarily limited to, the following:
(a) Controlling/limiting access to the area by unneces-

sary personnel
(b) Identifying hazards and removing or reducing their

impact
(c) Utilizing personal flotation devices (PFDs) and other

PPE

A.9.3.4 Certain jurisdictions might not need to achieve op-
erational capability in one or more specialties. The organiza-
tion should have the option of selecting those specialties rel-
evant to needs identified in the risk assessment and hazard
identification.

A.9.3.5 Further requirements of PPE are included in 4.4.2 of
this standard. This requirement applies to all the described
disciplines.
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A.9.3.5(3) It is important to note that fire-related PPE such as
fire helmets and boots are not typically appropriate for water
rescue work and in some cases actually pose a hazard.

A.9.3.6(1) The size-up should include, but not be limited to,
the initial and continuous evaluation of the following:

(1) Scope, magnitude, and nature of the incident
(2) Location and number of victims
(3) Risk/benefit analysis
(4) Separation, isolation, security, and interviewing of wit-

nesses
(5) Hazards such as disrupted or exposed utilities, standing

or flowing water, mechanical hazards, hazmat, and explo-
sives

(6) Access to the scene
(7) Environmental factors
(8) Resource assessment, internal and external
(9) Rescue verses recovery

A.9.3.6(2) These procedures include, but are not limited to,
ensuring the wearing of proper PPE, procedural checklists,
site security (keeping bystanders back), reviewing the opera-
tional plan (and one’s place in the plan), reviewing communi-
cations procedures (rescuer to tender, tender to shore, res-
cuer to rescuer), reviewing emergency procedures, proper
attire for the potential weather, reviewing procedures for
equipment handling, and ensuring proper rest and attitude
for the operation. Water rescue requires a combination of
knowledge, skills, abilities, physical fitness, and judgment to
expect positive outcomes. These things are to be gained
through a combination of training and experience.

A.9.3.6(3) Hazards to both victim and rescuer include, but
are not limited to, the following:

(1) Holes
(2) Strainers
(3) Hydraulics
(4) Low head dams
(5) Debris
(6) Cold water
(7) Currents
(8) Undercuts
(9) Backwash

(10) Outwash
(11) Contamination
(12) Obstructions
(13) Turbidity

A.9.3.6(5) Mechanisms of entrapment include, but are not
limited to, the following:

(1) Undercuts
(2) Underwater hazards
(3) Strainers
(4) Hydraulics

A.9.3.6(6) It is important for the organization to have the
capability to continuously evaluate the effectiveness of the
chosen plan of action. If the initial plan is not working, or
requires modification to ensure safety or effectiveness, the
plan should be changed. The potential for “tunnel vision” (a
narrow focus excluding important influences) should be con-
sidered by those running the operation.

A.9.3.6(7) Shore-based rescues include, but are not limited
to, reaching to a victim, throwing something to a victim (e.g.,
rope, buoy), and talking a victim into self-rescue. Many readily
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available items found on shore can be used to reach to a victim
in the water while not exposing the rescuer to undue risk.
Important aspects of reaching techniques include body posi-
tion and reaching device selection (i.e., anything that can be
used to extend a rescuer’s reach). Many items (e.g., throw bag,
PFD, ring buoy, manufactured flotation or rope-throwing de-
vices) found on shore can be thrown to a victim and used
either as flotation or to pull the victim to shore.

A.9.3.6(8) The accurate use of throw bags takes practice and
knowledge of proper body position, throwing technique, rope
retrieval technique, and target selection (e.g., upstream in
moving water, slightly beyond the victim).

A.9.3.6(9) Members of organizations at the operations level
should have the ability to assist other rescue personnel with
the construction of rope rescue systems. Skills involved in sup-
plying this assistance include, but are not limited to, equip-
ment identification, knot-tying capability, and limited knowl-
edge of how the applicable rope rescue equipment should be
used.

A.9.3.6(11) Procedures for survival swimming and self-rescue
from entrapment are important because a rescuer might find
himself or herself unintentionally in the water and trapped.
These procedures should include, but are not limited to, the
ability to float and swim with and without flotation, to conserve
body heat while immersed in water (heat escape–lessening po-
sition), to use one’s clothing for flotation, to remove oneself
from the water by climbing into a boat, exiting at shore, or
exiting from a pool’s edge, and to extricate oneself from foot,
body, and equipment entanglements.

A.9.3.6(12) Environmental conditions such as weather and
temperature play an important role in a rescuer’s safety and
comfort. Cold temperatures can lead to hypothermia and/or
local cold injuries that can seriously impair a rescuer’s ability
to think and act. Wetness, through perspiration or from the
environment, can substantially increase the speed at which a
rescuer becomes affected by cold. Therefore, thermal protec-
tion from the elements is essential for safe operations in cold
and wet environments.

It is also very important to note that all environments can
lead to heat stress as well. For example, much of the apparel
designed for rescue operations serves to protect the rescuer
from heat loss and wet by being waterproof and insulating its
wearer from the ambient environment. Unfortunately, a side
effect of such garments is the serious impairment of the body’s
most effective means of thermal regulation: the evaporation of
perspiration from the skin. In all environments and condi-
tions, rescuers wearing proper PPE will require great attention
to the substantial potential for thermal stress (e.g., overheat-
ing). Pre-operation physical exams, appropriate hydration/
nutrition, and monitored rehabilitation are essential for safe
operations and healthy personnel.

A.9.3.6(14) The regular use of an approved form for the col-
lection and transfer of this information is recommended.

A.9.3.6(15) Boat-based operations include, but are not lim-
ited to, the capability to perform surface support operations
from within a boat while in surf, on the water, or on ice (which-
ever is applicable).

A.9.3.6(17) Accessible victims are those who can be retrieved
without the rescuer having to venture out onto the ice or into
the water.
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A.9.3.7(1) Hazards associated with dive operations include,
but are not limited to, the following:

(1) Barotraumas (decompression sickness, nitrogen narco-
sis, oxygen toxicity, etc.)

(2) Drowning
(3) Hyperventilation, hypercarbia, and other respiratory

problems
(4) Anxiety reactions
(5) Fatigue and exhaustion
(6) Dehydration (electrolyte imbalances)
(7) Heat stress (i.e., heat exhaustion, stroke, and cramps)
(8) The combination of prescription medication or smok-

ing and diving
(9) Pre-existing medical conditions or injuries

(10) Hypothermia

A.9.3.7(2) Support personnel are called upon to assist tech-
nicians in preparing to dive, dress, and equip divers; provide
search pattern control and direction; monitor divers’ time,
depth, dive profile, and air supply; and provide a communica-
tion link to the surface via electronic communication equip-
ment or manual rope pull signals.

A.9.3.7(4) Surface support personnel should be capable of
recognizing, maintaining, and operating all surface support
equipment used by the organization.

A.9.3.7(7) Unusual or extreme environmental conditions
can require very specialized dive and/or surface support train-
ing specific to the situation(s) encountered. (See A.9.4.6.1 for
some specialty examples.)

A.9.3.8(1) Hazards associated with ice rescue include, but are
not limited to, the following:

(1) Hypothermia
(2) Localized cold injuries (i.e., frostbite, frostnip)
(3) Thermal burns from heating devices

A.9.3.8(2) Rescuers should be able to recognize and describe
the implication of the following ice and water characteristics:

(1) New (frazil) ice
(2) Candle ice
(3) Old (rotten) ice
(4) Clear (hard) ice
(5) Milk ice
(6) The depth of ice and how it relates to carrying capacity
(7) Water currents and how they relate to ice thickness
(8) Obstacles and how they relate to current and ice for-

mation
(9) Salt water and ice formation (i.e., sea ice)

A.9.3.8(3) Surface support personnel should be capable of
recognizing, maintaining, and operating all surface support
equipment used by the organization.

A.9.3.8(5) One component of hypothermia that should be
emphasized to cold weather rescuers is the effects of cold
weather/water on a victim’s ability to help himself or herself
respond to instructions from rescuers or assist in his or her
rescue.

A.9.3.9(1) Surf hazards include, but are not limited to, the
following:

(1) Riptides
(2) Undertows
(3) Currents
(4) Tides
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(5) Obstructions
(6) Debris
(7) Cold water
(8) Contamination

A.9.3.9(4) See A.9.3.6(9).

A.9.3.11.2(1) The ability to assess moving water is important
for safe operations. Examples of water characteristics and fea-
tures that should be identifiable include eddies, downstream/
upstream “V”s, standing waves, laminar/helical flows, conflu-
ence, cushion/pillows, and swift water classifications.

A.9.3.11.2(3) A tag line is a line stretched across a river and
brought to the level of a stationary victim. A floating tag line
has a flotation device attached to the line to keep the rope on
the surface of the water and to provide something for the vic-
tim to grasp. A snag line is a variation of the tag line that is
weighted to reach an object beneath the surface of the water. A
tension diagonal, or zip line, is a line positioned at an angle
greater than 45 degrees diagonal to the water’s flow and just
above the surface of moving water, anchored at both ends and
tensioned tightly. This type of taut, diagonal line can be used
in a variety of ways as an operational rescue tool.

A.9.3.11.2(4) Swift water self-rescue involves all capabilities
discussed in A.9.3.6(9) as well as the capability to swim in cur-
rent while defending against obstacles that are likely to be
encountered. A common technique used to swim safely in
moving water is to swim face up with the feet downstream
while using the hands to maneuver (swim). When obstacles
such as rocks are encountered, the feet can be used to push
off. If strainers are encountered that cannot be circumnavi-
gated, the swimmer should make every attempt to swim over
(never under or through) them while maneuvering toward a
safe shore. Additional hazards can be found in A.9.3.6(3).

A.9.3.12 Flood is defined as a temporary covering of land
by water as a result of surface waters (still or flowing) escap-
ing from their normal confines or as a result of heavy pre-
cipitation. In this document it is intended to represent ur-
ban, rural, or suburban flooding as the result of storms,
dam or levee breaches, tsunami, rainfall, or failure of utility
infrastructure. Flooded environments present hazards not
typically encountered in other water rescue environments.
These include health issues from overflowing sanitary sys-
tems, fires as the result of broken utilities, carcasses of dead
livestock, floating or submerged debris, and energized elec-
trical lines.

A.9.4.5(4) Boat-assisted operations involve the actual perfor-
mance of rescue techniques through the use of one or more
boats. [See also A.9.3.6(15).]

A.9.4.5(5) “Go” techniques include, but are not limited to,
the following:

(1) Shallow water crossing
(2) In-water contact rescues with or without floating rescue

devices, including rescue tubes, boards, and so forth
(3) Rescuer combat techniques (i.e., blocks/escapes) when

in-water contact rescues are conducted
(4) The use of specialized PPE (i.e., rescue release PFDs) and

other specialized equipment and techniques utilized by
the AHJ

(5) Advanced rope rescue techniques, including the use of
high lines

(6) Other “go” techniques and more advanced options uti-
lized by the AHJ
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A.9.4.6.1 Examples of specialty dive training include the fol-
lowing:

(1) Dry suit use
(2) Full-face or light helmet use
(3) Underwater communications equipment
(4) Deep diving
(5) Night/limited visibility, current, polluted water
(6) Team operations, leadership
(7) Lifting equipment
(8) Cave/cavern diving
(9) Tidal diving, surface supply diving

(10) Ice diving
(11) Underwater tools

Organizations at the technician level can gain knowledge,
skills, and abilities necessary to extend their capabilities at a
controlled training situation.

Additional areas that might need to be addressed include
the following:

(1) Scene surveys
(2) Drowning accidents
(3) Operational planning
(4) Effective search patterns
(5) Electronic equipment (e.g., sonar, underwater video)
(6) Safety procedures
(7) Handling of outside influences
(8) Rescue/recovery techniques and procedures
(9) Incident management system (IMS)

(10) Critical incident stress debriefing (CISD)
(11) Risk/benefit analysis

A.9.4.6.2 Fitness provides reserve capacity to deal with physi-
cal challenges that can occur during dive operations. Re-
search indicates that the fitness evaluations specified in Figure
A.9.4.6.2(a) and Figure A.9.4.6.2(b) provide a minimum aero-
bic capacity to SCUBA dive safely. Annual skill evaluations help
ensure diver competence relative to fundamental survival
skills. Many investigators, researchers, and authors support
the belief that poor SCUBA skills are a direct or indirect cause
of diver fatalities.

A.9.4.6.3(1) Training in skin and SCUBA diving should in-
clude, but not be limited to, the information conveyed in a
nationally recognized skin/SCUBA diving program.

A.9.4.6.3(3) Safe use of dive tables means precise use of na-
tionally recognized dive tables specified for the type of dive
operation undertaken.

A.9.4.6.3(8) The treatment of dive-related injuries and mala-
dies is often beyond the capability of standard BLS providers.
Therefore, the AHJ should ensure that procedures are in
place during any dive to provide appropriate emergency medi-
cal care for the treatment of dive-related injuries. This prepa-
ration can include the training of selected personnel as dive
medics (a specialized emergency medical training program)
or establishing a standard operating procedure (SOP) to ad-
dress the situation.

Many investigators, researchers, and authors support the
theory that psychological and physiological problems are a
direct or indirect cause of most diver fatalities. Stress leading
to panic might be the largest single factor in divers lost. Dive
organizations should conduct training and operations to ad-
dress these factors and to minimize their negative effects.

A.9.4.6.3(10) The use of a full-face mask with electronic com-
munication provides for the ability for surface support personnel
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to continuously monitor both a diver’s comfort and physiological
state. The preferred method is full duplex (simultaneous bidirec-
tional communication) to allow the respirations and comfort of
the diver to be monitored continuously, and is vital to ensuring
the diver’s safety. Commercial and naval divers define minimum
equipment as helmet or full-face mask with communication to
the surface with a trained tender as vital to diver safety. It is not
trivial that their safety record far exceeds that of the current pub-
lic safety diving community.

A.9.4.6.3(11) A diver running out of air for any reason is an
immediately life-threatening event. Safe and effective tech-
niques addressing this possibility are vital to the survival of
public safety divers.

A.9.4.6.3(12) Public safety divers are exposed to a growing list
of known and unknown chemical and biological contami-
nants. Exposure prevention is the best way to avoid potential
problems. Examples of chemical exposures include those sec-
ondary to submerged vehicles, industrial chemicals, sewage
runoff, and so on. Examples of biological hazards include Pfi-
esteria dinoflagellates, Naegleria amoeba, and fecal coliforms.

A.9.4.6.3(13) The death of a public safety diver is often asso-
ciated with entanglement. Safe and effective procedures to
rescue entangled divers are vital to operations and necessary
to improve the overall safety of public safety diving.

A.9.4.6.3(14) See Chapter 11 of NFPA 472, Standard for Compe-
tence of Responders to Hazardous Materials/Weapons of Mass Destruc-
tion Incidents, and NFPA 473, Standard for Competencies for EMS Per-
sonnel Responding to Hazardous Materials/Weapons of Mass
Destruction Incidents, for preentry and postentry monitoring.

An abbreviated exam in rescue mode can consist of oral
history only (e.g., level of consciousness, recent illness, injury,
or medication; recent alcohol ingestion; problems incompat-
ible with equalizing). This exam can be accomplished as the
diver is dressing.

A.9.4.6.3(15) Many public safety dive teams assist or provide
evidence work as part of their mission. These skills must be
performed correctly for a complete and successful outcome.

A.9.4.7(1) Capabilities necessary for self-rescue on ice in-
clude, but are not limited to, the following:

(1) Roll, crawl, or swim away from an ice hole
(2) Utilize any personal ice rescue equipment used by the

organization such as ice awls, crampons, and so forth
(3) Practical methods of weight distribution

A.9.4.10.3 For organizations operating powered watercraft in
the swiftwater environment the knowledge and skills required
to operate safely is greatly increased over the surface water
watercraft operations. (See Section 11.2 of NFPA 1006.)

Factors to consider include, but are not limited to, the fol-
lowing:

(1) Types of powered watercraft that can be used in the swift-
water environment and their capabilities and capacities
for search and rescue operations

(2) Hazards likely to be encountered in the swiftwater envi-
ronment that can affect powered watercraft (such as hy-
draulic features, man-made features, debris in water af-
fecting engine performance or the watercraft, shallow
water operations, hazmat affecting crew and equipment,
crew fatigue)
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Performed satisfactorily 
Stayed afloat, hands not out of water for 2 minutes 
Used side or bottom for support at any time 
Used side or bottom for support > twice 

Under 10 minutes  
10 to 13 minutes  
13 to 16 minutes  
16 to 19 minutes  
More than 19 minutes 
Stopped or incomplete 

Under 2 minutes 
2 to 3 minutes 
3 to 4 minutes 
4 to 5 minutes 
More than 5 minutes 
Stopped at any time: 

Under 15 minutes  
15 to 17 minutes  
17 to 19 minutes  
19 to 21 minutes  
More than 21 minutes 
Stopped at any time 

There are four exercises that evaluate stamina and comfort in the water, each rated by points.  The diver must successfully complete  
all stations and score a minimum of 12 points to pass the test.

The diver must swim 500 yards without stopping using a forward stroke and without using any swim aids such as  
dive mask, swim goggles, fins, snorkel, or flotation device.  Stopping or standing up in the shallow end of the pool  
at any point during this exercise will constitute a failure of this evaluation station. 

Using no swim aids and wearing only a swimsuit, the diver will stay afloat by treading water, drown-proofing, bobbing, 
or floating for 15 minutes, with hands only out of the water for the last 2 minutes.   

Using a dive mask, fins, snorkel, and swimsuit (no BCD or other flotation aid) and swimming the entire time with the
face in the water, the diver must swim nonstop for 800 yards.  The diver must not use arms to swim at any time. 

800 yard Snorkel Swim 

Wearing full scuba equipment and breathing air, the diver must push or tow an inert diver wearing dive gear on the  
surface 100 yards nonstop without assistance. 

Additional copies available at no charge via the International Association of Dive Rescue Specialists webpage. Visit www.IADRS.org 

100 yard Inert Diver Rescue Tow

500 yard Swim

15 Minute Tread

   I.A.D.R.S. Annual Watermanship Test / Skills Test

5 
4 
3 
2 

Stamina Exercise 2:  

1 
Incomplete 

5 
3 
1 

Incomplete 

5 
4 
3 
2 
1 

Incomplete 

5 
4 
3 
2 
1 

Incomplete 

Stamina Exercise 1: 

Annual Watermanship Evaluation Parameters

Stamina Exercise 4: 

Stamina Exercise 3: 

Time To Complete Points Awarded

Points Awarded

Points Awarded

Points Awarded

Performance Criteria

Performance Criteria

Performance Criteria

FIGURE A.9.4.6.2(a) Watermanship/Skills Test.
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properly disassembles equipment 
cleans and restores equipment properly 

mask clearing 
snorkel clearing (popping & expansion) 
snorkel without mask (led by partner, 1 lap) 
fin kicks (flutter / dolphin) one length each, using mask and snorkel 
in-water surface dives (head first / feet first) 

Task grading:   S = Satisfactory       N = Needs Improvement (specify)     N/A = Not Applicable (use for equipment only) 

Pool / Open Water (circle one) 

Department: 

500 yard continuous forward stroke swim - no swim aids for time (refer to grading criteria) 
15 minute tread / last 2 minutes with hands out of water (refer to grading criteria) 
800 yard snorkel swim (refer to grading criteria) 
100 yard inert diver rescue tow (refer to grading criteria) 

Additional copies available at no charge via the International Association of Dive Rescue Specialists webpage. Visit www.IADRS.org 

Equipment Care and Storage

Performance
Comments:

SCUBA Diving Skills

Skin Diving Skills

Watermanship Skills

Equipment Handling and Set-Up

I.A.D.R.S. Annual Basic Scuba Skills Evaluation 

Diver’s Name:  

Air Consumption: Start psi / Finish psi Time: Start / Finish / Total 

Water Depth: Examiner: 

- 
- 
- 

- 
- 

- 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

- 
- 
- 
- 

- 
- 
- 
- 

- 
- 
- 
- 

- 

properly assembles equipment (basic gear / specialty gear) 
shows familiarity and comfort with equipment 
properly protects equipment (i.e. tank valve / regulator) 
review (line & hand signals / air consumption rates / buddy awareness / emergencies / diver log) 

entries (giant stride / seated or controlled entry) 
neutral buoyancy control (oral / power) inflation 
dry suit buoyancy control and emergency procedures (i.e., hose disconnect or flooding) 
regulator clearing (blowing / purging) and retrieval 
regulator without mask (led by partner, 1 lap) 
full face mask (removal / switch to regulator / clearing full face mask / replace full face mask) 
descent procedures (signal / check time & air / raise inflator hose / feet first descent / clear ears) 
ascent procedures (signal / check time & depth / + buoyancy / raise inflator hose / ascend @ 20 ft/min) 
air sharing at depth and during ascent 
buddy breathing at depth and during ascent 
emergency swimming ascent procedures (simulate out of air / signals / ascends / continuous exhaling /  
       surfaces / inflates BC orally using bobbing technique) 
emergency buoyant ascent procedures (simulate out of air / signals / drops weights / ascends / continuous 
       exhaling / surfaces / inflates BC orally using bobbing technique) 
weight belt (removal / replacement) on surface and bottom 
buoyancy control device (removal / replacement) on surface and bottom 
OPTIONS:   Blackout Mask / Night Dive / Navigation / Confidence Obstacle Course 

FIGURE A.9.4.6.2(b) Basic SCUBA Skills Evaluation.
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(3) Preparing, launching, and recovery of watercraft for
swiftwater operations

(4) Maneuvers that powered watercraft can undertake in
swiftwater (such as holding station in a flow, turns in the
flow, moving aft over ground, running downstream, an-
choring in a flow, veering down, picking up tows).

(5) Methods of picking up a casualty from moving when ap-
proaching from downstream or upstream

(6) Emergency procedures when operating in swiftwater
(such as capsize, engine failure, damage to the powered
watercraft)

(7) Evacuation considerations for casualties
(8) Night operations in the swiftwater environment
(9) The impact of swiftwater on rapid intervention methods

(10) Incident and logistical requirements for powered water-
craft operations

A.10.1.1 What is and is not considered “wilderness” can
change with any particular combination of weather, terrain,
and hazards that make it difficult to locate, access, and/or
evacuate the subject.

A.10.2.3(2) The emergency response system includes, but is
not limited to, operations- and technician-level organizations
capable of responding to various types of search and rescue
incidents, as well as local, state, and national resources.

Wilderness search and rescue responses often involve mul-
tiple organizations in the initial response when the subject’s
location, the terrain involved, and the environmental condi-
tions are unknown, unconfirmed, or different than initially
reported. Wilderness incidents are also resource intensive.
Due to the number of resources responding, the response or-
ganization should be trained and equipped to initiate an inci-
dent management system while en route rather than waiting
until personnel arrive.

A.10.2.3(3) Training should address the process of achieving
and maintaining control of all ingress and egress of the trail-
head or road head. This control might include management
of all civilian and nonemergency personnel and establishment
of operational zones and site security.

A.10.2.3(4) General hazards associated with search and res-
cue operations in the wilderness can present the AHJ with
uniquely challenging situations. The AHJ should consider the
following potential hazards and, to help provide for their
safety, ensure that members have the ability to recognize po-
tential hazards that they can encounter.

(1) Personal Hazards. In the wilderness environment, there are
many dangers that pose personal injury and physiological
hazards to responders. Personnel should be made aware
of hazards including, but not limited to, blisters, scrapes,
scratches, falls, blows, bruises, dehydration, heat and cold-
related injuries, and so forth.

(2) Environmental Hazards. Depending on the specific envi-
ronment, there are many dangers that pose hazards to
responders. Personnel should be made aware of hazards
including, but not limited to, insect bites and stings, poi-
sonous plants, exposure injuries (cold and heat), snow
blindness, altitude illness, lightning, sunburn, dangerous
wildlife, and so forth.

(3) Terrain Hazards. Specific features in an environment can
pose hazards to responders. Personnel should be made
aware of hazards including, but not limited to, cliffs, ava-
lanches, standing water (e.g., ponds, lakes), flat ice (e.g.,
ponds, lakes), moving water (e.g., rivers, streams), caves,
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mines, wells, high winds, snow (blowing and fallen),
coastal white water surf, and so forth.

(4) Man-Made Hazards. Humans, whether intentionally or ac-
cidentally, can also cause unsafe conditions in the wilder-
ness. Personnel should be made aware of hazards includ-
ing, but not limited to, booby-trapped stills and labs
(covert ethanol and drug production), hazardous materi-
als dumps, trained attack dogs (protecting drug labs), re-
motely managed water ways, and so forth.

A.10.2.3(6) Conventional emergency response PPE and
other equipment (especially fire-related equipment) are often
inappropriate for use in a wilderness setting. For instance, fire
helmets and boots can increase one’s potential for injury in
the wilderness. Conventional emergency response skills such
as using a sphygmomanometer and using an ambulance cot
have very little application in the wilderness. Therefore, such
skills and equipment will require modification to achieve the
rescuer’s desired goals in the wilderness.

A.10.2.3(7) Documents for the collection and recording of
information can include the following:

(1) Information regarding the lost or missing person(s)
(2) Information needed to determine search urgency
(3) Information required by the AHJ
(4) Information required by the IMS
(5) Information required to identify a subject’s track (i.e.,

footprint)
(6) Information for development of the search and rescue

response strategy

A.10.2.3(8) Isolation includes keeping the reporting party
readily available for interviewers and isolated from media and
the incident operations, as well as isolated from one another,
in the case of multiple reporting parties.

A.10.3.2 In some cases, where minimum exposure to wilder-
ness hazards exists, it can be appropriate for the AHJ to estab-
lish SOPs that permit an operations-level organization to con-
duct certain search and rescue operations without supervision
of a technician-level organization.

A.10.3.4(1) The size-up should include, but not be limited to,
the initial and continuous evaluation of the following:

(1) Scope and magnitude of the incident, including whether
it is a search, rescue, or body recovery

(2) Assessment of time required
(3) Assessment of staffing needs
(4) Specific environmental factors involved
(5) Integrity and stability of the environment involved
(6) Number of known/potential victims
(7) Environmental conditions (current and forecast)
(8) Urgency (based on the type of known/potential victims)
(9) Available/necessary resources

A.10.3.4(2) Resources can include but are not limited to the
following:

(1) Search dogs
(2) Trackers
(3) Aircraft
(4) Ground/air search specialists
(5) Rope rescue specialists
(6) Water search and rescue specialists
(7) Trench rescue specialists
(8) Vehicle/machinery rescue specialists
(9) Collapsed building search and/or rescue specialists
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(10) Emergency incident management (overhead) teams
(11) Avalanche rescue specialists
(12) Cave rescue specialists
(13) Mine rescue specialists
(14) Other technical search and/or rescue providers and

managers

A.10.3.4(4) Body management refers to the skills and knowl-
edge involved in maintaining personal nutrition, hydration, rest,
and other physiological requirements of the human body.

A.10.3.4(6) Personal support equipment should include that
which is necessary to address the following needs, or potential
needs, of a responder in a wilderness setting:

(1) Personal medical (first aid) supplies
(2) Additional clothing appropriate for anticipated envi-

ronment/weather
(3) Fluids and food appropriate for mission duration
(4) Personal safety and comfort gear (e.g., flashlight, sun-

glasses, sunscreen)
(5) Navigation tools (e.g., compass, map)
(6) General marking and documentation tools (e.g., flag-

ging tape, paper/pencil)
(7) Improvisational tools (e.g., wire, twine, leaf bag, safety pin)
(8) Emergency shelter, bivouac, and/or body protection

Table A.10.3.4(8) National SAR Committee’s Georeferencing

Georeference System User

United States
National Grid

(USNG)
Latitude

DD-M

Land SAR Responder3 Primary Seco
Aeronautical SAR

Responders4
Secondary Pri

Air Space Deconfliction5 N/A Pri
Land SAR Responder/

Aeronautical SAR
Responder Interface6

Primary Seco

Incident Command:
Air SAR Coordination
Land SAR Coordination

Secondary Pri
Primary Seco

Area organization and
accountability7

Secondary Te

Notes:
1 During CISAR operations (and to avoid confusion) latitude and l
format: DD-MM.mm. If required, use up to 2 digits to the right of the
the degrees field for longitude (i.e., DDD-MM.mm). Do not use leadi
degrees or minutes that require fewer than the maximum number of
The minimum number of digits is always one, even if it is a zero. (Exa
51.42’W; Not recommended: 39° 36.600’N 076° 51.420’W).
2 GARS: Global Area Reference System.
3 Land SAR responders use U.S. National Grid. However, a good fam
necessary to ensure effective interface between land and aeronautic
includes SAR on flooded terrain.)
4 Aeronautical SAR responders will use latitude and longitude for CI
SAR responders that work directly with land SAR responders should
system for effective land SAR/aeronautical SAR interface.
5 Air space deconfliction will only be implemented and managed using
6 Aeronautical SAR responders working with land SAR responders hav
nating SAR using USNG. However both groups must become familiar
7 Describes the requirement for providing situational awareness of
federal, military, state, local, and tribal leadership. Provides for quick re
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(9) Communications including emergency back-up (e.g.,
whistle, radio, flare)

(10) Pack to carry and protect contents (e.g., belt pack, ruck-
sack)

A.10.3.4(7) The AHJ should establish procedures for nego-
tiating and/or avoiding conditions and hazards specific to
the wilderness environments and terrains in which rescuers
can become involved. It is likely that some conditions
and/or situations will exceed the capability of the organiza-
tion. In such situations, additional, more experienced, spe-
cialized, or highly trained resources should be procured.
[See also A.10.3.4(12).]

A.10.3.4(8) The National Search and Rescue Committee rec-
ommends using the georeferencing (coordinate) systems
shown in Table A.10.3.4(8).

A.10.3.4(12) Knowledge and skills involved in supporting
and participating in a search should include, but are not lim-
ited to, the following:

(1) Hasty, low coverage, and high coverage search techniques
(2) Principles of confinement of the search area
(3) Principles and importance of clue awareness
(4) Basic search theory application and terminology

itude
1 GARS2

N/A
Tertiary

N/A
N/A

N/A
N/A

Primary

de should be in one standard
al. If required, allow 3 digits in
s to the left of the decimal for

le digits to express their value.
Recommended: 39° 36.6’N 76°

with latitude and longitude is
responders. (Note: Land SAR

sponse. However, aeronautical
rstand the U.S. National Grid

de and longitude.
rimary responsibility of coordi-
oth georeference systems.

operations geographically to
e to send SAR resources closest
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(5) Principles of lost person behavior
(6) Procedures for serving as an air observer (e.g., searching

from an aircraft)
(7) Procedures for handling, processing, and documenting

evidence

A.10.3.4(16) Responders should be able to assess limitations
in accessing and/or evacuating the subject based on the fol-
lowing:

(1) Individual and team expertise
(2) Qualified personnel available
(3) Ability to communicate from the subject’s location
(4) Anticipated staffing and time

A.10.4.2 See Mountain Rescue Association policies section
105 — National Personnel Policies Guidelines.

A.10.4.6(4) Technician-level responders should be adept and
experienced at awareness and operations level skills. Teams
operating at the technician level should have the capability to
address any potential operation that falls within their jurisdic-
tion. To accomplish this, responders at the technician level
should be personally adept at wilderness skills, travel, and op-
erations in the wilderness setting.

A.10.4.6(5) Such an operational plan should be based on the
hazard identification and risk assessment performed accord-
ing to Section 4.2, available resources, environmental influ-
ences and conditions, and the urgency of the situation. Spe-
cifically with regard to a search, the implemented plan should
involve planning and search management techniques includ-
ing, but not necessarily limited to, the following:

(1) Determining the urgency of the search
(2) Developing a lost subject profile
(3) Establishing the search area and correctly dividing it into

regions and segments as necessary
(4) Conducting an appropriate investigation and interviews
(5) Applying the mathematical concept of probability and

search theory
(6) Designing, developing, implementing and monitoring

appropriate search strategy and tactics
(7) Establishing and managing appropriate support camps
(8) Briefing and debriefing of operational personnel prop-

erly and thoroughly
(9) Considering suspension of the search when appropriate

(10) Demobilizing personnel and facilities
(11) Documenting the incident properly

A.10.4.7 Technician-level wilderness search and rescue inci-
dents require a substantially greater demand on the personnel
responding and can require the following:

(1) Endurance
(2) Capability to operate at high altitude
(3) Capability to operate in situations involving extreme el-

evation differences
(4) Equipment for extreme conditions
(5) Previous experience in the extreme wilderness envi-

ronment

A.11.2.3(2) See A.5.2.2(2).

A.11.2.3(3) The emergency response system includes, but
is not limited to, operations- and technician-level organiza-
tions capable of responding to various types of search and
rescue incidents, as well as local, state, and national re-
sources.
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A.11.2.3(4) These procedures should include the process of
achieving and maintaining control of the site and the perim-
eter. This control might include management of all civilian
and nonemergency personnel and establishment of opera-
tional zones and site security.

A.11.2.3(5) General hazards associated with search and res-
cue operations at trench and excavation collapses can present
the AHJ with uniquely challenging situations. The AHJ should
consider the following potential hazards when providing
training to its members:

(1) Utilities. Control of the utilities in and around a trench or
excavation emergency is critical to ensure the safety of
responding personnel and victims. The AHJ should pro-
vide its members with training in the control of these ser-
vices to provide a safe environment in which to operate
and to ensure the safety of victims. The following utilities
should be considered when providing training:
(a) Electrical services (primary and secondary)
(b) Gas, propane, fuel oil, or other alternative energy

sources (primary systems)
(c) Water/steam
(d) Sanitary systems
(e) Communications
(f) Secondary service systems (such as compressed, med-

ical, or industrial gases)
(2) Hazardous Materials. Excavations might include various

materials unique to a site that, when released during a
collapse, could pose a hazard to victims and responders.
The AHJ should provide members with training in the
recognition of potential hazardous material releases, the
determination of an existing hazard, and the methods
used to contain, confine, or divert hazardous materials to
conduct operations safely and effectively.

(3) Personal Hazards. At the site of any trench or excavation
collapse, there are many dangers that pose personal in-
jury hazards to the responders. The AHJ should train
members to recognize the personal hazards they encoun-
ter and to use the methods needed to mitigate these haz-
ards to help ensure their safety. Every member should be
made aware of hazards such as trips, falls, blows, punc-
tures, impalement, and so forth.

(4) Confined Space. All trench and many excavation collapses
necessitate a confined space rescue. Responding person-
nel should be familiar with and trained in confined space
rescue requirements and techniques. The AHJ should de-
termine the applicable laws and standards related to con-
fined space rescue and should provide training to mem-
bers in confined space rescue.

(5) Other Hazards. There are numerous other hazards associ-
ated with trench and excavation collapses. The AHJ
should make every effort to identify the hazards that
might be encountered within the jurisdiction and should
provide members with training and awareness of these
other hazards to allow them to perform rescue operations
safely and effectively.

The “general area” around a trench or excavation emergency
is the entire area within 92 m (300 ft) (or more, as established by
the incident commander). Making the general area safe in-
cludes, but is not necessarily limited to, the following:

(1) Controlling/limiting traffic and sources of vibration in the
area, including shutting down all vehicles and equipment
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(2) Controlling/limiting access to the area by unnecessary
personnel

(3) Identifying hazards and removing and/or reducing their
impact

A.11.2.3(6) The types of collapse normally encountered at an
excavation or trench incident include the following:

(1) Spoil pile collapse — where the excavated earth piled on
the side of the trench slides into the trench

(2) Shear wall collapse — where one side of the trench shears
away from the wall of the trench

(3) Slough collapse — where a belowgrade section collapses,
leaving the potential for the collapse of an overhanging
ledge

The reasons and indicators of initial and secondary col-
lapse of trenches and excavations are usually related to one or
more of the following site characteristics:

(1) Unprotected trench (lack of protection systems)
(2) Static loads
(3) Standing water or water seeping into trench
(4) Intersecting trenches
(5) Vibrations (from vehicles, nearby roads, airports, etc.)
(6) Previously disturbed soil
(7) Exterior cracking of trench walls

A.11.2.3(7) Rapid, nonentry rescues include placing a ladder
to allow a victim to perform a self-rescue or allowing uninjured
persons in the trench to remove a victim.

A.11.2.3(8) As a rule of thumb, a cubic foot of soil weighs 100 lb,
a cubic yard weighs 1.5 tons, and a cubic meter weighs 1600 kg.
The weight and movement of soil alone can cause crush injuries,
and the characteristics of the soil (e.g., wet, hard, sandy) will dic-
tate how the soil will entrap (e.g., flow around, drown) a victim.

A.11.3.2 Severe environmental conditions include opera-
tions involving frozen soil, running soil (e.g., gravel, sand, liq-
uid), severe weather (e.g., heavy rain, wind, or flooding), or
night (dark) operations. Supplemental sheeting and shoring
includes operations that involve the use of commercial
sheeting/shoring systems and/or isolation devices, or cutting
and placement of sheeting and shoring when greater than
0.6 m (2 ft) of shoring exists below the bottom of the strong-
back. Supplemental sheeting and shoring requires additional
training beyond that of traditional sheeting and shoring. Tra-
ditional sheeting and shoring involves the use of 1.2 m × 2.4 m
(4 ft × 8 ft) sheet panels with a strongback attachment supple-
mented by a variety of conventional shoring options such as
hydraulic, pneumatic, and/or screw shores.

Commercial sheeting/shoring systems and devices include
trench boxes, sheet piles, plate steel, and the like. Isolation
devices include concrete pipes, concrete vaults, steel pipe, or
anything that serves to separate the victim(s) from the sur-
rounding soil.

A.11.3.3(1) The size-up should include, but not be limited to,
the initial and continuous evaluation of the following:

(1) Scope, magnitude, and nature of the incident
(2) Location and number of victims
(3) Risk/benefit analysis (body recovery versus rescue)
(4) Exposure to traffic and sources of vibration
(5) Hazards such as disrupted or exposed utilities, standing

or flowing water, secondary collapse, mechanical hazards,
hazmat, and explosives

{0CE6B103-A485-43D
2014 Edition
(6) Trench/excavation dimensions
(7) Access to the scene
(8) Environmental factors
(9) Available/necessary resources

A.11.3.3(3) Where the stability of adjoining buildings, walls, or
other structures is endangered by excavation operations, support
systems such as shoring, bracing, or underpinning should be pro-
vided to ensure the stability of such structures for the protection
of employees. Excavation below the level of the base or footing of
any foundation or retaining wall that could be reasonably ex-
pected to pose a hazard to employees should not be permitted
except when one of the following occurs:

(1) A support system, such as underpinning, is provided to
ensure the safety of employees and the stability of the
structure.

(2) The excavation is in stable rock.
(3) A registered professional engineer has approved the de-

termination that the structure is sufficiently removed
from the excavation so as to be unaffected by the excava-
tion activity.

(4) A registered professional engineer has approved the de-
termination that such excavation work will not pose a haz-
ard to employees. Sidewalks, pavements, and appurtenant
structures should not be undermined unless a support
system or another method of protection is provided to
protect employees from the possible collapse of such
structures.

A.11.3.3(4) Procedures to identify probable victim locations
include the following:

(1) Visualization of the victim
(2) Presence of drink cups or food containers, work tools,

laser targets, buckets, grade poles, grease and brush, engi-
neers’ hubs, or anything that can indicate the victim’s last
probable physical location

(3) Information from bystanders
(4) End of pipe string
(5) Sounds in pipes
(6) “Cat” or tire tracks

A.11.3.3(5) The rescue area is that area immediately sur-
rounding the trench and/or excavation site. Making the res-
cue area safe includes, but is not limited to, the following ac-
tions (however, specific actions should be based on both the
type of collapse and the soil type):

(1) Utilizing sheeting and shoring to stabilize trench/
excavation walls

(2) Making the trench/excavation safe for entry
(3) Safely undertaking disentanglement operations in the

trench/excavation
(4) Placing ground pads at the lip of the trench/excavation
(5) Ventilating the trench and monitoring its atmosphere
(6) Dewatering
(7) Supporting any unbroken utilities
(8) Providing a helmet and goggles for a victim, if possible
(9) Prohibiting entry into an unsafe trench/excavation

(10) Preventing the touching or operating of heavy equip-
ment until its safety has been established

The term tabulated data usually refers to the six tables found
in Appendix C of 29 CFR 1926, Subpart P.

Traditional sheeting and shoring should not be used in situa-
tions that exceed the tabulated data for timber trench shoring
presented in 29 CFR 1926, Subpart P. Also, these systems should
not be used where they would be submerged in water.

-BF46-196656426922}



1670–57ANNEX A

Copyright 2016 National Fire Protection Association (NFPA). Licensed, by agreement, for individual use and download on February 9, 2016 to KANSAS STATE FIRE MARSHAL for designated user BRENDA MCNORTON. No
other reproduction or transmission in any form permitted without written permission of NFPA. For inquires or to report unauthorized use, contact licensing@nfpa.org.  This NFCSS All Access subscription expires on August 31,

2016.

{ -B
A.11.3.3(6) In many parts of the United States, a one-call un-
derground utility location service is available to contractors
and residents who are preparing to excavate. By making one
telephone call (usually a toll-free number), excavators can
learn the location of all underground utility installations in
the area of the planned excavation. This service quickly noti-
fies all possible utility providers in the area who, in turn, either
indicate that there is no utility in the area or have someone go
to the site to mark the utilities. Such a service can be invalu-
able to emergency responders at the site of a trench or exca-
vation emergency incident.

Where no one-call system exists, all utility companies that
might have underground equipment at or near the excavation
site must be notified so they can have a representative respond
to mark underground utility locations.

A.11.3.3(7) See Annex I.

A.11.3.3(11) A ladder or engineered ramp can be required
for entry or egress from a trench. For instance, 29 CFR
1926.651(c)(1)(v) requires, “A stairway, ladder, ramp or other
safe means of egress shall be located in trench excavations that
are 4 feet or more in depth so as to require no more than
25 feet of lateral travel for employees.”

A.11.3.3(12) The pre-entry briefing should include, but not
be limited to, information regarding the following:

(1) Tactical assignments with explicit instructions
(2) General hazards and safety instructions
(3) Communications protocols, procedures, and details
(4) Anticipated environmental concerns
(5) Time frames for operations
(6) Emergency procedures
(7) Specific equipment needs
(8) Debriefing procedures
(9) Anticipated logistical needs

A.11.3.3(13) Documentation for entry operations, as a mini-
mum, should include the following:

(1) Development of some type of representation of IMS com-
mand structure

(2) Time of incident
(3) Total time of operation
(4) Environmental conditions
(5) Location of victim
(6) Creation of a tactical checklist that includes entry times,

exit times, personal accountability reports, atmospheric
readings, rehabilitation information, injuries sustained,
and incident number

A.11.3.3(15) See Annex B for information on sloping and
benching systems.

A.11.3.3(18) Procedures for disentanglement and removing
the entrapment mechanism can include, but are not limited
to, the following:

(1) Hand digging
(2) Lifting using air bags, pneumatic, or other mechanical

advantage devices
(3) Suctioning
(4) Cutting using air knives, saws, or other power tools
(5) Dewatering
(6) Use of heavy equipment

Procedures and equipment involved in removal systems
should comply with NFPA 1983, Standard on Life Safety Rope and
Equipment for Emergency Services.
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Heavy or mechanical equipment and/or mechanical
winches of any kind should not be used to physically lift, pull,
or extricate victims from a trench. However, there can be cir-
cumstances when heavy equipment can be appropriate for ac-
cessing victims of trench and evacuation emergencies with the
appropriate level of supervision and after careful consider-
ation is given to the negative impact of such actions on the
victim, including the effects of extreme superimposed loads
and vibration adjacent to the trench. For example, heavy
equipment might be used to dig an adjacent trench or hole for
access, but the excessive loading and vibration of the area ad-
jacent to the trench can cause a rapid deterioration in the
condition of, and in the immediate environment surround-
ing, the victim. In any case, to best establish viable options and
available capabilities, the advice of experienced and knowl-
edgeable on-site personnel should be sought in order to make
the best possible decisions.

A.11.4.2 See A.11.3.2.

A.11.4.3(2) Manufactured protection systems include trench
boxes, rabbit boxes, “coffins,” rigging and placement of sheet
piles, rigging and placement of plate steel, or other similar
commercial systems. [See also 11.3.3(4).]

A.11.4.3(3) Personnel meeting the requirements of NFPA 472,
Standard for Competence of Responders to Hazardous Materials/
Weapons of Mass Destruction Incidents, should perform the monitor-
ing procedures even if such personnel are not part of the rescue
team. Important information regarding these procedures in-
clude, but are not limited to, the following:

(1) Acceptable limits for oxygen concentration in air should
be between 19.5 percent and 23.5 percent. An oxygen-
enriched atmosphere is considered to be greater than
23.5 percent and poses a flammability hazard. An oxygen-
deficient atmosphere is considered to be lower than
19.5 percent and can lead to asphyxiation without fresh-
air breathing apparatus.

(2) Flammability is measured as a percentage of a material’s
lower explosive limit (LEL) or lower flammable limit
(LFL). Rescuers should not enter confined spaces con-
taining atmospheres greater than 10 percent of a materi-
al’s LEL regardless of the PPE worn. There is no adequate
protection for an explosion within a confined space.

(3) Acceptable toxicity levels are specific to the hazardous
material involved, and chemical properties should be as-
sessed to determine the level of the hazard for a given
environment and time frame.

A.11.4.3(6) In certain soil and environmental conditions, it can
be necessary to isolate the victim to disentangle him or her effec-
tively. For instance, in sand, grain, pea gravel, coal slag, or any
type of running product, it can be necessary to isolate the victim
physically from the surrounding product to free him or her. Ex-
amples of isolation devices include concrete or steel pipe, corru-
gated pipe, concrete vaults, or other pre-engineered structures
that sufficiently isolate and protect the victim.

A.12.1 It is the intent of this provision that the AHJ, as part of
the hazard identification and risk assessment, identify the
types of machinery within its response area. These types can
include, but are not limited to, agriculture implements,
industrial/construction or process machinery, and elevators/
escalators. The AHJ should develop procedures and provide
training to personnel that is commensurate with the potential
for search and rescue situations involving the above-
mentioned machinery.
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A.12.2.3(2) See A.4.2.5.

A.12.2.3(3) The emergency response system includes, but is
not limited to, operations- and technician-level organizations
capable of responding to various types of search and rescue
incidents, as well as local, state, and national resources.

A.12.2.3(4) These procedures should include the process of
achieving and maintaining control of the site and the perim-
eter. They might include management of all civilian and non-
emergency personnel and establishment of operational zones
and site security.

A.12.2.3(5) General hazards associated with operations at
machinery search and rescue incidents can present the AHJ
with uniquely challenging situations. The AHJ should con-
sider the following potential hazards when providing training
to its members:

(1) Utilities. Control of the utilities in and around a machin-
ery search and rescue incident is critical to ensure the
safety of responding personnel and victims. The AHJ
should provide its members with training in the control of
these services to provide a safe environment in which to
operate and to ensure the safety of victims. The following
utilities should be considered when providing training:
(a) Electrical services (primary and secondary)
(b) Gas, propane, fuel oil, or other alternative energy

sources (primary systems)
(c) Water
(d) Sanitary systems
(e) Communications
(f) Secondary service systems (such as compressed,

medical, or industrial gases)
(2) Hazardous Materials. Machinery rescue incidents might in-

clude various materials that, when released during an in-
cident, could pose a hazard to victims and responders.
The AHJ should provide members with training in the
recognition of potential hazardous material releases, the
determination of an existing hazard, and the methods
used to contain, confine, or divert hazardous materials to
conduct operations safely and effectively.

(3) Personal Hazards. At the site of any machinery search and
rescue incident, there are many dangers that pose per-
sonal injury hazards to the responders. The AHJ should
train members to recognize the personal hazards they en-
counter and to use the methods needed to mitigate these
hazards to help ensure member’s safety. Every member
should be made aware of hazards such as trips, falls, blows,
cuts, abrasions, punctures, impalement, and so forth.

(4) Movement of Machinery. Uncontrolled movement of ma-
chinery components can cause extremely hazardous and
potentially fatal situations. Responding personnel should
be familiar with and trained in techniques for stabilizing
and removing the potential for movement of machinery
components.

(5) Release of High-Pressure Systems. Machinery often includes
high-pressure systems (e.g., hydraulic, pneumatic) that
can fail without warning. Such failure can cause extremely
hazardous conditions, injury, and death of victims and re-
sponders. The AHJ should provide members with training
in the recognition of potential high-pressure system haz-
ards, the determination of an existing hazard, and the
methods used to contain, confine, or divert such hazards
to conduct operations safely and effectively.

(6) Other Hazards. There are numerous other hazards associ-
ated with machinery search and rescue incidents. The
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AHJ should make every effort to identify the hazards that
might be encountered within the jurisdiction and should
provide members with training and awareness of these
other hazards to allow them to perform search and rescue
operations safely and effectively.

A.12.3.4(1) The size-up should include, but not be limited to,
the initial and continuous evaluation of the following:

(1) Scope and magnitude of the incident
(2) Risk/benefit analysis (body recovery versus rescue)
(3) Size, construction, and material of machines affected
(4) Integrity and stability of machines affected
(5) Number of known or potential victims
(6) Access to the scene
(7) Hazards such as disrupted or exposed utilities, standing

or flowing water, mechanical hazards, hazardous materi-
als, electrical hazards, and fire and explosives

(8) Exposure to traffic
(9) Environmental factors

(10) Available versus necessary resources

A.12.3.4(3) The search and rescue area is that area immedi-
ately surrounding [within a 6.10 m (20 ft), or so, radius of] the
machinery. Making the search and rescue area safe includes,
but is not limited to, the following actions; however, specific
actions should be based on the machinery type and specific
situation:

(1) Establishing operational zones (i.e., hot, warm, cold)
and site security

(2) Utilizing specific techniques and tools (including crib-
bing, chocks, and wedges) to stabilize the machinery

(3) Utilizing specific techniques and tools (i.e., lockout and
tagout) to isolate the involved equipment

(4) Making the search and rescue area (i.e., hot zone) safe
for entry

(5) Safely undertaking disentanglement and extrication op-
erations

(6) Ventilating the search and rescue area and monitoring
its atmosphere when necessary

(7) Supporting any unbroken utilities
(8) Providing protective equipment for any victims, if pos-

sible, when necessary
(9) Prohibiting entry into an unsafe vehicle or machinery

search and rescue area
(10) Preventing the touching or operating of equipment or

machinery involved until its safety has been established

A.12.3.4(4) The use of nonsparking tools should be consid-
ered where a flammable atmosphere exists.

A.12.3.4(8) To ensure a safe disentanglement or extrication
operation, the AHJ should provide training on the following
topics:

(1) Weight estimation
(2) Construction and materials of small machinery
(3) Identification of tension and compression forces
(4) Pneumatic high-, medium-, and low-pressure lifting bags
(5) Categories of mechanical injury
(6) Various ground-based stabilization techniques
(7) Center of gravity and its relationship to rollover
(8) Use of cribbing, chocks, and box cribbing
(9) Proper use of shackles and slings (including wire rope,

chain, and synthetic rope of various types and styles)
(10) Types and examples of levers for mechanical advantage
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(11) Proper and effective use of hand tools including a ham-
mer, wrenches, sockets, screwdrivers, pry bars, saws,
cable cutter, jacks, and come-along

(12) Disentanglement through primary access points
(13) Patient packaging prior to removal from a machine
(14) Protection of the victim during extrication or disen-

tanglement operations
(15) Proper and effective use of power tools such as hydrau-

lic, pneumatic, and electrical spreading, cutting, lifting,
and ram-type tools

(16) Lockout/tagout of machinery
(17) Identification and use of various sling configurations
(18) The steps to lift and/or move an object

A.12.3.4(9) These procedures refer to the mitigation and
management of the hazards identified in A.12.2.3(5).

A.12.3.4(11) Identifying the type of elevator systems found in
buildings and determining the type of mechanical movement
and the mechanical components can aid in minimizing the
time required to extricate a conceivably trapped or entangle
victim(s) from these devices.

A.12.4.2(2) To ensure that disentanglement or extrication
from large machines is performed safely, in addition to those
topics listed in A.12.3.4(1)(8) the AHJ should provide training
on the following topics:

(1) Use of commercial heavy wreckers or crane services to
assist at incidents involving large machinery

(2) Use, care, and maintenance of power winches
(3) Disentanglement through both primary and secondary

access points through the use of available power tools

A.12.4.2(3) “Advanced stabilization” in this context includes
the use of either of the following techniques on a machine of
any size that has a shape or center of gravity that causes it to be
inherently unstable:

(1) Establishment of an anchor over one’s head
(2) Shoring

The intent here is to suggest that advanced stabilization is
beyond the operations level and requires the tools and tech-
niques of a technician-level team.

A.12.4.2(4) Power tools (e.g., air bags, hydraulic spreaders
and rams, hand tools, and other power tools) and training
necessary to remove, cut, and move components displaced at a
machinery search and rescue incident should be provided.
“Specialized rescue equipment” can include, but is not limited
to, hydraulic, pneumatic, and electrical spreading, cutting,
lifting, and ram-type tools immediately available and in use by
the organization.

A.12.4.2(5) In elevator rescues, the typical safe order of vic-
tim removal is as follows:

(1) Car at or near the landing (within 18 in.), floor level
through the normal entranceway

(2) Car within 3 ft of the landing, floor above through the
normal entranceway

(3) Car stalled more than 3 ft from the landing (stalled above
the landing), floor below through the normal entrance-
way (barricade opening to shaft)

(4) Car stalled more than 3 ft from the landing (top escape
hatch removal), top escape hatch (must use fall arrest
system)

A.12.4.3 This procedure will eliminate the hazard of a mov-
ing elevator and remove potential of a falling hazard. Adjacent
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elevator(s) in excess of five (5) floors might have large coun-
terweights operating in the rear portion of the hoistway. Secur-
ing these remaining elevator(s) can aid in removing a poten-
tial source of energy that travels the opposite direction of the
intended direction of the car.

A.12.4.4 Lockout/tagout procedures should be initiated in-
cluding confirmation that all power sources have been se-
cured in the off position.

A.13.2.3(2) Conventional emergency response PPE and
other equipment (especially fire-related equipment) are often
inappropriate for use in a cave setting. For instance, fire hel-
mets and boots can increase one’s potential for injury in the
cave. Conventional emergency response skills such as using a
sphygmomanometer and using an ambulance cot have very
little application in the cave. Therefore, such skills and equip-
ment will require modification to achieve the rescuer’s de-
sired goals in the cave. Caving is not simply confined space
rescue on rope or in the dark. Typical travel times can be
hours or even days to reach remote sections of caves. Rescuers
should carry their own light with power source and spares,
food, and other needs and be totally self-sufficient for at least
12 to 24 hours depending on the cave involved.

A.13.2.3(3) Organizations at the awareness and operational
levels of cave search and rescue, that have caves in their opera-
tional area, should have a plan for contacting appropriate re-
sources for cave rescue incidents. The National Cave Rescue
Commission (NCRC) of the National Speleological Society
provides a resource list of organizations with cave rescue capa-
bilities, local caches of specialized cave rescue equipment, and
local caving organizations. The NCRC provides training to
both organizations and individuals in cave rescue.

A.13.2.3(5) General hazards associated with search and res-
cue operations in the cave can present the AHJ with uniquely
challenging situations. The AHJ should consider the following
potential hazards and, to help provide for their safety, ensure
that members have the ability to recognize potential hazards
that they could encounter. As many caves can be a mile or
more from roadways, access to the cave entrance will bring the
cave rescuer into many of the hazards also present in a wilder-
ness response. In addition to those hazards, the following haz-
ards will be encountered in-cave.

(1) Personal Hazards. In the cave environment, there are many
dangers that pose personal injury and physiological haz-
ards to responders. Personnel should be made aware of
such hazards, including, but not limited to, blisters,
scrapes, scratches, falls, blows, bruises, dehydration, and
so forth.

(2) Environmental Hazards. Depending on the specific envi-
ronment, there are many dangers that pose hazards to
responders. Personnel should be made aware of such haz-
ards, including, but not limited to, cold, chilling winds,
water, exposure injuries (cold and heat), toxic plants, in-
fectious organisms, and hazardous animal life.

(3) Terrain Hazards. Specific features in an environment can
pose hazards to responders. Personnel should be made
aware of such hazards, including, but not limited to, pits,
sumps, waterfalls, standing water (e.g., ponds, lakes),
moving water (e.g., rivers, streams), and so forth.

(4) Man-Made Hazards. Humans, whether intentionally or acci-
dentally, can also cause unsafe conditions in the cave. Per-
sonnel should be made aware of such hazards, including,
but not limited to, booby-trapped stills, labs (e.g., covert
ethanol, drugs), gates, ladders, and inappropriate rigging.
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A.13.2.3(6) One of the most important tasks for the first on-
scene responders is to establish control of all cave entrances. A
log should immediately be started and anyone leaving or en-
tering the cave via any entrance should be logged in or out
and details as to their assignment and the equipment they are
carrying in should be logged as well.

A.13.2.3(7) Documents for the collection and recording of
information can include the following:

(1) Information regarding the lost person(s)
(2) Entrance(s) control logs
(3) Information needed to determine search urgency
(4) Information required by the AHJ
(5) Information required by the incident management sys-

tem (IMS)
(6) Information required to identify a subject’s track (i.e.,

footprint)
(7) Information for development of search strategy

A.13.2.3(8) Isolation includes keeping the reporting party
readily available for interviewers and isolated from media and
the incident operations, as well as isolated from one another,
in the case of multiple reporting parties.

A.13.3.2.1 In some cases, where minimum exposure to cave
hazards exists, it can be appropriate for the AHJ to establish
SOPs that permit an operations-level organization to conduct
certain search and rescue operations without supervision of a
technician-level organization. As a minimum, the members of
the operations-level organization entering the cave should
have the following:

(1) Proficiency in crawling, climbing, and moving over un-
even surfaces and breakdown areas covered in mud,
sand, or water

(2) Familiarity with chimneying, bridging, and other basic
climbing techniques used in moving through caves

(3) Ability to move comfortably and efficiently in small
spaces

(4) Ability to carry personal equipment and rescue equip-
ment through the cave

(5) Ability to identify fragile cave environments and take
measures to protect them

(6) Ability to maintain primary light sources
(7) Ability to be self-sufficient underground for 24 hours
(8) Ability to read cave maps and the special symbols associ-

ated with them
(9) Ability at both rappelling and ascending drops of 30.48 m

(100 ft) or more, often in free fall
(10) Ability to change over from rappel to climbing and

climbing to rappel in adverse situations such as com-
plete darkness and in waterfalls

(11) Ability to pass a knot on rappel or ascent
(12) Ability to pass a re-belay point in-cave

A.13.3.3(1) The size-up should include, but not be limited to,
the initial and continuous evaluation of the following:

(1) Scope and magnitude of the incident, including
whether it is a search, rescue, or body recovery

(2) Assessment of time required
(3) Assessment of staffing needs
(4) Specific environmental factors involved
(5) Integrity and stability of the environment involved
(6) Number of known/potential victims
(7) Weather (current and forecast)
(8) Time to locate patient at unknown location in cave
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(9) Difficulty of real-time communication flow underground
(10) Travel time to know patient location
(11) Transport time of patient(s) in restricted cave passage
(12) Vertical rigging challenges
(13) Logistical issues with rotation of rescuers and/or re-supply

and rehabilitation of rescuers in place underground

A.13.3.3(2) See A.13.2.3(3).

A.13.3.3(3) Organizations should have access to a basic under-
standing of the cave environment, including their regional differ-
ences in ambient cave temperature, normal hazards such as risk
of hypothermia, and risk of potential changes in cave environ-
ment due to seasonal variations and outside weather.

A.13.3.3(4) Organizations should have special knowledge
and equipment for medical treatment and patient transport
specific to cave rescue, which can include the following:

(1) Familiarity with use of vapor barriers for in-cave patient
protection from wind and water

(2) Familiarity with confined space drag sheet–type patient
transport devices (such as the SKED® and Half-SKED®),
spinal immobilization devices with built-in patient lift har-
ness (for evacuation purposes), solid basket litters, and
ability to identify litters appropriate for small spaces

(3) Practical experience in moving litters through long, nar-
row, uneven spaces

A.13.3.3(6) Personal support equipment should include that
which is necessary to address the following needs, or potential
needs, of a rescuer in a cave setting:

(1) Three sources of light, helmet mountable and capable of
allowing the rescuer to enter the cave

(2) Personal medical (first aid) supplies
(3) Additional clothing appropriate for anticipated

environment/weather
(4) Fluids and food appropriate for mission duration
(5) Personal safety and comfort gear [e.g., insulated pads for

sitting on, shelter, body waste management container(s)]
(6) Navigation tools (e.g., compass, map)
(7) General marking and documentation tools (e.g., flag-

ging tape, paper/pencil)
(8) Improvisational tools (e.g., wire, twine, leaf bag, safety pin)
(9) Emergency shelter, bivouac, and/or body protection

(10) Emergency communications (e.g., whistle, glow stick,
candle)

(11) Cave-suitable pack for contents

A.13.3.3(7) The AHJ should establish procedures for negoti-
ating and/or avoiding conditions and hazards specific to the
cave environments and terrains in which rescuers can become
involved. It is likely that some conditions and/or situations
will exceed the capability of the organization. In such situa-
tions, additional, more experienced, specialized, or highly
trained resources should be procured. It is possible that rescu-
ers will have more than 6 hours travel time inside a cave that
requires confined space, swift water, and vertical rope ascend-
ing and descending skills just to reach an injured patient in a
cave. Having a pre-incident working relationship with local
cavers who have been trained in cave rescue skills is an excel-
lent way to augment the AHJ’s cave rescue response. The Na-
tional Cave Rescue Commission of the National Speleological
Society provides training specific to the cave environment for
both cavers and professional rescue resources.
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A.13.3.3(12) Caves are often direct drainage for rainwater
falling in the immediate area and in some cases from miles
away. Weather forecast and local knowledge of drainage pat-
terns should be used to prevent rescuers from being caught in
or trapped by rising water.

A.13.3.3(13) Skills involved in supporting and participating in a
search should include, but not be limited to, the following:

(1) Hasty, efficient, and thorough search techniques
(2) Principles of confinement of the search area
(3) Principles and importance of clue awareness
(4) Basic search theory application and terminology
(5) Principles of lost person behavior
(6) Procedures for serving as an air observer (e.g., searching

from an aircraft)
(7) Procedures for handling, processing, and documenting

evidence

A.13.3.3(16) The ability to discern limitations in accessing
and/or evacuating should be based on the following:

(1) Individual and team expertise
(2) Qualified personnel available
(3) Ability to communicate from the patient scene
(4) Anticipated staffing and time

A.13.3.3(17) The organization should have the ability to es-
tablish communication system(s) appropriate for the cave en-
vironment and distance from incident command, including
the following:

(1) Access to and ability to install wired communications
(2) Ability to operate field telephones
(3) Access to and ability to operate low-frequency cave radios
(4) Message runners if the above are not available

A.13.4.3 Cave search and rescue organizations at the techni-
cian level are not required to develop and maintain capabili-
ties in all types of cave search and rescue operations [e.g.,
flooded or underwater caves, cave diving and recovery, and
vertical over 60.95 m (200 ft)].

A.13.4.4(4) Members of an organization at the technician
level should be adept and experienced at every skill required
of subordinate personnel. Technician-level organizations
should have the capability to address any potential operation
that falls within their jurisdiction. To accomplish this, mem-
bers of these organizations should be personally adept at cave
skills, travel, and operations in the cave setting.

A.13.4.4(5) Such an operational plan should be based on the
hazard identification and risk assessment performed accord-
ing to Section 4.2, available resources, environmental influ-
ences and conditions, and the urgency of the situation. Spe-
cifically with regard to a search, the implemented plan should
involve planning and search management techniques, includ-
ing, but not necessarily limited to, the following:

(1) Determining the urgency of the search
(2) Developing a lost subject profile
(3) Establishing the search area and correctly dividing it into

regions and segments as necessary
(4) Conducting an appropriate investigation and interviews
(5) Applying the mathematical concept of probability and

search theory
(6) Designing, developing, and establishing appropriate

search strategy and tactics
(7) Establishing and managing appropriate base camp
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(8) Briefing and debriefing of operational personnel prop-
erly and thoroughly

(9) Considering suspension of the search when appropriate
(10) Demobilizing personnel and facilities
(11) Documenting the incident properly

A.14.1.2 Procedures for active underground structures and
excavations are well covered by existing standards and regula-
tions such as those of the Mine Safety and Health Administra-
tion (MSHA). In addition, existing regulations and standards
address general operations in underground structures such as
subway stations, road tunnels, and parking garages. This chap-
ter is intended to address the requirements of search and res-
cue operations in and around inactive or abandoned under-
ground structures and excavations, sometimes when the safety
systems addressed by other standards and regulations have
been compromised. “Search and rescue” in this context does
not include fire-fighting operations in general, which are also
covered by other standards and regulations.

Surface mines such as quarries and open pits are outside
the scope of this chapter.

A.14.1.2.2 Generally, underground structures and excava-
tions do not qualify as permit-required confined spaces such
as those addressed in CFR 1910.126 and/or equivalent local
regulations, due to mines and tunnels involving long distances
and other unique characteristics.

A.14.1.3 In the United States, the Department of Labor’s
Mine Safety and Health Administration (MSHA) has estab-
lished regulations for mine rescue teams at operating mines.
Tunnels under construction are regulated by the Occupa-
tional Safety and Health Administration (OSHA) or by equiva-
lent state agencies.

A.14.1.3.2 The requirements of this section should be con-
firmed by an annual evaluation of the search and rescue orga-
nization’s capabilities to perform mine and tunnel rescues in
terms of overall timeliness, training, and equipment and to
perform safe and effective search and rescue in those types of
situations to which the team must respond.

A.14.1.3.4 Representative mines and tunnels should — with
respect to opening size, configuration, and accessibility —
simulate the types of mines and tunnels from which rescue is
to be performed.

A.14.1.3.5 The term timely is based on many factors, such as
perceived danger of the original entry (e.g., possible sup-
plied breathing air required), distance to definitive medical
care, capabilities of responding emergency medical ser-
vices, and so forth. In trauma-related injuries, the “golden
hour” principle can be used to determine how quickly the
search and rescue organization should be able to respond
to deliver the patient to the appropriate treatment facility
within an hour of onset of injuries. The search and rescue
organization should have a goal of responding to these
emergencies within 15 minutes of the time they receive no-
tification. OSHA 1926.800(g)(5) includes response time re-
quirements for tunnel rescue teams.

A.14.1.4 U.S. Federal regulations (30 CFR 49.2) require five
members and one alternate for rescue teams to perform entry
at working mines. The intent of the minimum staffing require-
ments in this document is to provide for adequate staffing to
mobilize an appropriately sized entry team to perform the mis-
sion, provide for immediate rescue of team members, assist
with victim packaging, and movement under long and
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difficult conditions. Nothing in this document is intended to
mandate a minimum or maximum size of the actual entry team.

A.14.2.3(3) Hazards can include, but are not limited to, the
following:

(1) Hazardous atmospheres
(2) Hazardous chemicals
(3) Temperature extremes
(4) Fall hazards
(5) Moving equipment

Some methods of recognition and assessment of hazards
associated with mines and tunnels include, but are not limited
to, the following:

(1) Assessment of the perimeter surrounding the mine or
tunnel incident to determine the presence of or potential
for a hazardous condition that could pose a risk to rescu-
ers during approach

(2) Recognition of the need for decontamination of a patient
or responder who might have been exposed to a hazard-
ous material as per Chapter 11 of NFPA 472, Standard for
Competence of Responders to Hazardous Materials/Weapons of
Mass Destruction Incidents, and OSHA regulations in 29
CFR 1910.120, “Hazardous Waste Operations and Emer-
gency Response” (HAZWOPER)

(3) Recognition of the need for a search and rescue organiza-
tion or additional resources

(4) Notification of the designated search and rescue organi-
zation and other resources necessary for initiation of
mine or tunnel rescue

(5) Recognition of hazardous atmospheres or materials
through visual assessment and information received from
on-site personnel

(6) Recognition of potential fall hazards in and around the site
(7) Recognition of potential hazards associated with open ex-

cavations in and around the site

A.14.2.3(4) The term tunnel refers to a covered excavation
used for the conveyance of people or excavations that are,
or will be, connected to the tunnel, including shafts and
trenches.

Underground mines are a series of tunnels and shafts un-
derground used to obtain something from the soil through
which they are excavated.

Tunnels and mines differ from each other in that in the
construction of a tunnel the final product is the hole in the
earth and the removed soil is a by-product of that process,
while in mining, the tunnel is a by-product of the process of
removing the soil.

A.14.2.3(5) The emergency response system includes, but is
not limited to, operations- and technician-level organizations
capable of responding to various types of search and rescue
incidents, as well as local, state, and national resources. In
addition, the system includes procurement of on-site informa-
tion resources such as witnesses, entry supervisors, facility
managers, engineers, or other responsible persons. Common
formal information sources can include, but are not limited
to, the following:

(1) Accountability system — which may be a “brass board,”
sign-in log, or other means of personnel accountability

(2) Material safety data sheets (MSDS)
(3) Other site work permits
(4) Shift log or tie-over book
(5) Emergency response plan
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(6) Mine maps (older abandoned mines might not have maps
readily available, although local Mine Safety and Health
inspectors might have these records archived from when
the mine was active)

(7) Engineering drawings

A.14.2.3(6) These procedures should include the process of
achieving and maintaining control of the site and the perim-
eter. This process might include management of all civilian
and nonemergency personnel and establishment of opera-
tional zones and site security. The organization should also
ensure through written standard operating guidelines that the
scene is rendered safe at the termination of the incident.

A.14.3.3(1) The assessment at this level should include, but
not be limited to, the initial and continuous evaluation of the
following:

(1) Hazards such as engulfment potential, environmental
hazards (e.g., chemical, atmospheric, temperature),
harmful forms of energy (e.g., electrical, mechanical,
movement due to gravity, hydraulic), configuration haz-
ards (e.g., diverging walls, entrapment, obstructions,
trip/fall hazards), and so forth

(2) Risk/benefit analysis (body recovery versus rescue)
(3) Available and necessary additional resources
(4) Establishment of control zones
(5) Magnitude of the hazard and isolation procedures
(6) Effectiveness of the non-entry or qualifying entry–type

rescue
(7) Overall safety of search and rescue operations
(8) Level of search and rescue response (appropriate for the

type of operations being attempted)
(9) Current and projected status of the planned response

(10) Personnel accountability

A site safety plan can also provide useful information for con-
sideration during size-up and should include the following:

(1) Search and rescue team notification
(2) Acceptable entry conditions for rescue
(3) Hazard identification
(4) Risk assessment of hazards
(5) Site map
(6) Hazard abatement (including control zones, ventilation,

and lockout/tagout procedures)
(7) Use of buddy system (where applicable)
(8) Communications (e.g., site, rescue attendant to rescue

entrant)
(9) Command post

(10) Incident management organizational chart
(11) Standard operating guidelines
(12) Safe work practices
(13) Medical assistance
(14) Pre-entry safety briefings
(15) Pre- and postentry physicals (if indicated)

A.14.3.3(3) The AHJ should address the possibility of mem-
bers of the organization having physical and/or psychological
disorders (e.g., physical disabilities, fear of heights, fear of en-
closed spaces) that could impair their ability to perform in
mines or tunnels.

A.14.3.3(4) Roles, functions, and responsibilities for these
team positions should be consistent with the organization’s
standard operating guidelines for mine and tunnel rescues.

A.14.3.3(5) See A.7.3.3(5).
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A.14.3.3(6) The requirement for emergency egress respira-
tory protection can be satisfied with a self-contained self-
rescuer device designed and approved for use in a mine or
tunnel environment, such as those meeting the requirements
of MSHA/NIOSH.

A.14.3.3(7) The intent of this item is to restrict entries made
by operations-level organizations to those that would abso-
lutely minimize risk to rescue entrants. It is the intent of this
document that operations-level teams not perform hazardous
entries.

A.14.3.3(7)(c) The intent of this item is to allow for easier
retrieval of rescue entrants should this become necessary and
to provide for passage through the opening without removal
of necessary PPE, including fresh air breathing apparatus.

A.14.3.3(7)(d) The intent of this item is to allow a “buddy
system” to be employed, providing potentially faster response
to a problem with one of the rescue entrants.

A.14.3.3(7)(e) The intent of this requirement is to ensure
that hazards to rescuers in organizations at this level are kept
to an absolute minimum.

A.14.3.3(8) “Packaging devices” that can be used in mines
and tunnels include, but are not limited to, the following:

(1) Full spine immobilization devices
(2) Short spine immobilization devices
(3) Cervical spine immobilization devices
(4) Litters
(5) Prefabricated full-body harnesses
(6) Tied full-body harnesses
(7) Wrist loops (wristlets)

A.14.3.3(11) Organizations at the operations level are ex-
pected to safely apply lowering and raising systems (rope- or
non-rope based) as appropriate during mine or tunnel emer-
gencies. These applications can involve the use of rope rescue
systems in the high-angle environment both to lower rescuers
into and to remove rescuers and victims from mines and tun-
nels. The determination of what systems are most appropriate
to accomplish these tasks should be dictated by the circum-
stances surrounding the incident.

A.14.4.2 While five people are the recommended minimum
for most entry-type mine and tunnel rescue operations, some
such rescues will require more or fewer rescuers. The number
of personnel required should be determined by the situation,
hazards, and degree of difficulty of the situation confronted. A
team is “qualified” by its capability as a team, not by the indi-
vidual qualifications of its members.

A.14.4.2.2 The requirement for emergency egress respiratory
protection can be satisfied with a self-contained self-rescuer
device designed and approved for use in a mine or tunnel
environment, such as those meeting the requirement of
MSHA/NIOSH.

A.14.4.2.4 “Verbal” in this context means any method of con-
veying voice messages from one person to another, including
direct speech and electronic technology.

A.14.4.2.6 The requirement of this section can be met by
having each entry team member wear an MSHA/NIOSH-
approved oxygen generating self-rescuer.

A.14.4.3(4) The size-up/assessment at this level should in-
clude, but not be limited to, the initial and continuous evalu-
ation of the following:
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(1) Available and necessary additional resources
(2) Hazard isolation and control requirements

A.14.4.3(5) Procedures should be consistent with local, state,
and federal guidelines, such as those found in 29 CFR
1910.120, “Hazardous Waste Operations and Emergency Re-
sponse” (HAZWOPER).

A.14.4.3(6) See A.7.4.3(3).

A.14.4.3(7) See A.7.4.3(3) materials, typically no smaller
than 1 m (39 in.) in diameter and within 20 degrees of hori-
zontal. The health and safety regulations regarding the con-
struction of tunnels apply to all.

A.15.1.2 One intent of this chapter is to distinguish between
three levels of capability for organizations using helicopters at
search and rescue operations. Organizations at the awareness
level are capable of recognizing hazards, using PPE, and
implementing techniques necessary to operate in the vicinity
of the helicopter. Organizations at the operations level are
capable of recognizing hazards, using PPE, and implementing
techniques necessary to operate in a support function inside
and immediately outside of a helicopter. Organizations at the
technician level are capable of recognizing and mitigating
hazards, using helicopter search and rescue equipment, and
performing advanced search and rescue helicopter tech-
niques, both inside and outside the aircraft, commensurate
with the needs of the organization.

A.15.2.2(8) General hazards include, but are not limited to,
temperature, altitude, rain, wind, fog, snow, utility wires/
poles, trees/canopy, and loose debris, any of which could im-
pede safe operation and/or performance of a helicopter.

A.15.2.2(9) The AHJ shall ensure that all personnel wear and
use PPE during helicopter search and rescue operations. Per-
sonal protective equipment should, as a minimum, include an
appropriate helmet, eye protection, hearing protection, pro-
tective clothing appropriate for the environment, footwear,
and gloves.

A.15.2.2(12) A pre-flight safety briefing should include, but
not be limited to, the following:

(1) Rotor hazard zones
(2) Safely approaching and departing from the helicopter
(3) Use of safety belts
(4) Operation of doors and emergency exits
(5) Location of survival equipment
(6) Location and use of required flotation equipment
(7) Location and operation of fire extinguishers
(8) Location and operation of emergency locator transmit-

ter (ELT)
(9) Location and operation of emergency fuel shutoff

(10) Crash and emergency procedures

A.15.3.2(2) Standard crew complements can be addressed in
existing guidance, such as the International Aeronautical and
Maritime Search and Rescue Manual. However, no fewer than
one observer, in addition to the pilot, is recommended in an
aircraft during helicopter search operations and, no fewer
than two personnel (one a rescuer, one a crew chief/spotter),
in addition to the pilot, are recommended in an aircraft dur-
ing helicopter rescue operations.

A.15.3.2(5) Crash egress and survival training appropriate to
the environment includes being taught how to exit the heli-
copter post-crash and how to survive in any environment that
might be encountered in the area of operation until rescued.
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A.15.4.2(6) For more information, see the Aeronautical Infor-
mation Manual (AIM) (or a similar document), available at
www.faa.gov.

A.15.4.2(7) A temporary landing zone is any nonpermanent
location selected for a helicopter to land away from an airport.
A helispot is an incident command system (ICS) term for a
similar location that is defined as “a location where a helicop-
ter can take off and land; some helispots may be used for tem-
porary loading.”

A.16.1.1 Non-standard tower structures include variations
such as water towers, wind turbines, concrete towers, silos,
flare stacks, radar structures, wooden poles, portable towers,
tower cranes, and so forth.

A.16.2.1 “Timely” in this case is not intended to refer to the
kind of response capability that might be achieved through
on-site, standby or co-worker assisted rescue, but is intended to
emphasize that an organization who claims response capabil-
ity should be able to get en-route with appropriate equipment
and personnel without delay. In other words, it shouldn’t take
an extra 30 minutes after the initial callout to activate the
Tower Response Unit.

A.16.2.2 Training should address the process of achieving
and maintaining control of the site and the perimeter,
whether at awareness, operations, or technician level. This
control might include management of all civilian and non-
emergency personnel and establishment of operational zones
and site security.

A.16.2.3 Hazards associated with tower rescue operations can
vary widely depending on the type and purpose of the tower,
age, and structural integrity of the tower, location of the tower,
environmental conditions, and other factors. The AHJ should
consider the following potential hazards and, to help provide
for their safety, ensure that members have the ability to recog-
nize potential hazards that they could encounter:

(1) Type of Structure. Towers can be guyed, self-supporting,
monopole, or non-standard structures. In any case, condi-
tion of all connections, including foundation and anchor
point(s), are key to safety. Rescuers should be trained to
examine the tower for any condition(s) that might com-
promise its structural integrity.

(2) Environmental Hazards. Depending on the specific envi-
ronment, there are many dangers that pose hazards to
responders. Responders can be exposed to such things as
insect bites and stings, poisonous plants, exposure inju-
ries (cold and heat), lightning, sunburn, dangerous wild-
life, and so forth. Special care should be taken when re-
sponding to towers in remote or wilderness locations.

(3) Purpose of Tower. Towers can be used to support communi-
cations equipment, electrical lines, or other things. Re-
sponders should pay special attention to what equipment
the tower supports and what specific additional hazards
might exist as a result, including electrical hazards (in-
cluding inductive current hazards associated with metal
structures on or near AM broadcast towers), EMF radia-
tion, and so forth.

A.16.2.3.1 Tower incidents involve unique potential hazards
and circumstances, and responders who might be exposed to
such an environment should first acquire specialized training
directly from a competent tower trainer who is knowledgeable
and experienced in the hazards and access methods specific to
towers.

{0CE6B103-A485-43D
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A.16.2.6 Tower rescue personnel can be exposed to various
electrical hazards such as the following:

(1) Inadvertent re-energization of transmission lines through
contact with a live line

(2) Electrical relay cycling due to resistive load variations
(3) Induced voltage from parallel lines

Responders should work closely with the utilities involved
to be made aware of, and to mitigate, these and other hazards.

A.16.3.1.2 Significant exposure hazards aside from those pre-
sented by a fall could exist to rescuers as a result of work in
close proximity to tower structures and components. These
can include, but are not limited to, non-ionizing radiation
(e.g., EMF and RF) energy as well as mechanical and electrical
power sources. Organizations operating at the Awareness level
should be adequately taught to recognize and avoid these
types of hazards.

Various types of non-ionizing radiation can be hazardous to
humans in different ways. Near ultraviolet, visible light, infra-
red, microwave, radio waves, and low-frequency RF (long-
wave) are all examples of non-ionizing radiation. Far ultravio-
let light, X-rays, gamma-rays, and all particle radiation from
radioactive decay are all considered to be ionizing. Non-
ionizing radiation poses a potential threat to rescuers from
thermal burns and irreversible tissue damage, which might
not be felt or recognized until after damage occurs.

Awareness level rescues can be performed by means such as
ladders or aerial devices commonly used by the organization.
Special training is required for use of these methods.

A.16.3.2(7) Some of the hazards associated with tower emer-
gencies can be found in the Job HazardAnalysis and can include:

(1) Site access
(2) Awareness and adherence to signage (electrical, RF, etc.)
(3) Adherence to the Site Work Plan (if site workers have

one)
(4) Type of tower structure
(5) Structural integrity of the tower
(6) Guy wires
(7) Gates and fences surrounding the tower
(8) Buildings on site (electrical, storage, etc.)
(9) Availability of climbing path (ladder, pegs, or structure)

(10) Climb path obstructions
(11) Ground obstructions (open pits, ditches, vats, tanks, and

other hazards)
(12) Stored materials (stacked steel, concrete, lumber, and

barrels)
(13) Dangerous Goods and/or Hazardous Materials (DGHM)

(solvents, fuels, and oils)
(14) Cranes, gin poles, and other machinery
(15) Toxic plant/animal hazards
(16) Biohazards (bacteria, viruses, or fungi)
(17) Environmental hazards (heat, cold, high winds, rain,

snow, or sleet)
(18) Radio Frequency (RF) hazards (use of an RF monitor at

all times)
(19) Electrical hazards
(20) Lack of familiarity with safety equipment and tools used

by tower workers
(21) Wet paint

A.16.4.3 A plan should be devised in advance for procure-
ment of additional, more experienced, specialized, or highly
trained resources.
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A.16.4.3(1) The size-up should include, but not be limited to,
the initial and continuous evaluation of the following:

(1) Scope and magnitude of the incident, including
whether it is a rescue or recovery operation

(2) Assessment of time required
(3) Assessment of staffing needs
(4) Specific environmental factors involved
(5) Integrity and stability of the environment involved
(6) Number of known/potential victims
(7) Weather (current and forecast)
(8) Urgency (based on the type of known/potential victims)
(9) Available/necessary resources

(10) Information about the physical and mental status of the
subject, including whether the subject is authorized to
be on the tower

A.16.4.3(2) This includes ensuring 100 percent fall protec-
tion at all times.

A.16.4.3(4) Ongoing assessment of hazards should be per-
formed during the course of the rescue. Changing conditions
can have a profound effect on hazards such as corrosion, foun-
dation, fasteners, anchor bolts, grounding, guy wires, and
weep holes. In addition, RF and electrical hazards can change
over time.

A.16.4.3(5) Resources can include, but are not limited to, the
following:

(1) Tower owners/operators
(2) Installed equipment owners/operators
(3) Helicopter short haul rescue resources
(4) Crane equipment
(5) Rope rescue specialists
(6) Telecommunications/RF specialists
(7) Electrical hazard/EMF specialists
(8) Trench rescue specialists
(9) Vehicle/machinery rescue specialists

(10) Tower maintenance companies/technicians
(11) Emergency incident management teams
(12) Lightning detection equipment

A.16.4.3(13) The ability to discern limitations in accessing
and/or evacuating should be based on the following:

(1) Individual and team expertise
(2) Qualified personnel available
(3) Ability to communicate from the location of the subject
(4) Anticipated staffing and time

A.16.4.4(4) Rescuers should demonstrate the ability to con-
nect energy absorbing lanyards to the tower and to their har-
ness D-Ring, use energy absorbers for fall arrest, limit free fall,
reduce swing fall, protect lanyards from abrasive or other dam-
aging surfaces, calculate clearance requirements, and de-
scribe common hazards and mistakes.

A.16.4.4(5) Tower rescuers should demonstrate the ability to
properly connect positioning lanyards to the tower and to
their harness D-Ring, use lanyards for positioning, limit fall
distance, reduce swing fall, protect lanyards from abrasive or
other damaging surfaces, calculate clearance requirements,
maintain 100 percent connection during transfers, and de-
scribe common hazards and mistakes with these devices.

A.16.4.4(6) Tower rescuers should demonstrate the ability to
use properly installed SRL that is connected to an overhead
anchorage connector, climb up and down the tower structure
while connected to a self retracting lifeline, descend rope
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while connected to a self retracting lifeline, calculate and
maintain required clearances, and describe common hazards
and mistakes with these devices.

A.16.4.4(7) Tower rescuers should demonstrate the ability to
analyze and use a properly installed vertical lifeline for fall
arrest and for positioning, select and install an appropriate
rope grab on a lifeline, ascend and descend a ladder while
connected to a vertical lifeline and rope grab, park a rope
grab, calculate and maintain required clearances, and de-
scribe common hazards and mistakes with these devices.

A.16.4.4(8) Tower rescuers should demonstrate the ability to
analyze and use a cable-type ladder climbing system as well as a
vertical-rail type ladder climbing system. They shall demon-
strate the ability to select an appropriate fall arrester for a
given system, inspect and install the fall arrester on the host
cable or rail, ascend and descend while connected to a ladder
climbing safety system, prevent line entanglement, maintain
100 percent connection during transitions, calculate and
maintain required clearances, and describe common hazards
and mistakes with these devices.

A.16.4.4(9) Tower rescuers should demonstrate the ability to
determine when a horizontal lifeline is appropriate for use,
properly inspect a horizontal lifeline, calculate and work
within clearance requirements, select and use appropriate
components with the horizontal lifeline, determine the load
limits for a given horizontal lifeline, and describe common
hazards and mistakes.

A.16.4.4(10) Tower rescuers should demonstrate the use of a
pre-climb checklist process to include review of the site JHA
before climbing, plan a climb, select appropriate fall protec-
tion for a given climb, consider the safest route for a climb,
assemble necessary equipment, visually assess the structure,
assess the weather, and perform equipment inspections.

A.16.4.4(11) Tower rescuers should demonstrate the ability
to climb a ladder that is mounted to a tower, as well as the
ability to climb tower pegs. It should be demonstrated that
they are able to climb under control, climb within their ability,
always maintain three points of contact, rest during a climb,
use skeletal climbing techniques (rather than muscle), main-
tain 100 percent tie-off during ascent and descent, and ma-
neuvering within 6 ft of a fall hazard.

A.16.4.4(13) Rescuers should demonstrate the ability to pre-
plan rescue for a given tower site, as well as the ability to per-
form a rescue that has been preplanned. This includes rigging
with consideration to the tower structure and safely accessing
an incapacitated subject per the pre-plan. It also includes
working within a pre-plan to connect to and transfer an inca-
pacitated subject to a rescue system, releasing a subject from
different types of fall protection (including vertical lifeline,
SRL, force absorbing lanyard, and positioning lanyard), rais-
ing the subject at least 10 ft, lowering a subject to ground from
a position at least 50 ft above grade, and keeping the subject
away from the structure during lowering.

A.16.5.1 Members of an organization at the technician level
should be adept and experienced at every skill required of
subordinate personnel. Technician-level organizations should
have the capability to address any potential operation that falls
within their jurisdiction. To accomplish this, members of these
organizations should be personally adept at wilderness skills,
travel, and operations in the wilderness setting.

A.16.5.3 Such an operational plan should be based on the haz-
ard identification and risk assessment performed according to
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Section 4.2, available resources, environmental influences and
conditions, and the urgency of the situation. The implemented
plan should involve planning techniques including, but not nec-
essarily limited to, the following:

(1) Determining the urgency of the incident
(2) Developing a subject profile
(3) Designing, developing, and establishing appropriate res-

cue strategy and tactics
(4) Sourcing and securing the necessary resources
(5) Considering the effects of prolonged suspension on both

subject and rescuer(s)
(6) Demobilizing personnel and facilities
(7) Documenting the incident properly

A.16.5.3(4) Non-standard anchorages are any anchorage that
is not specifically designed and specified as an anchorage. Res-
cuers operating at the technician level must be capable of ef-
fectively assessing available appurtenances on different types
of towers for use as anchorages.

A.16.5.3(6) The rescuer must be capable of climbing the
structure of the tower itself, without benefit of a ladder. In
addition, the rescuer must also be able to effectively protect
himself or herself from a fall using a type of fall protection that
is carried (for example, twin lanyards)

A.16.5.3(7)(c) Horizontal manipulation can be required
where it is necessary to evacuate a subject from a tower with a
cross-arm or to protect a subject from a hazard that exists in
the vertical path.

A.16.5.4(1) Rescuers should demonstrate the ability to
properly use an energy absorbing lanyard for safety while
ascending/descending/traversing a tower.

A.16.5.4(2) Tower rescuers should demonstrate the ability to
properly assemble and install a horizontal lifeline (including
tensioning) and to supervise another’s use of a horizontal
lifeline.

A.16.5.4(3) Tower rescuers should demonstrate the ability to
oversee others using a pre-climb checklist as described in the
operations level.

A.16.5.4(4) Tower rescuers within the technician level orga-
nization should demonstrate the ability to climb the tower
structure (not just a ladder) under control and within their
ability, always maintain three points of contact, rest during a
climb, use skeletal climbing techniques (rather than muscle),
maintain 100 percent tie-off during ascent and descent, and
maneuver within 6 ft of a fall hazard.

A.16.5.4(6) Rescuers should demonstrate the ability to
quickly and efficiently determine appropriate rescue methods
for a tower for which rescue has not been pre-planned. This
includes selection of rigging/rescue techniques appropriate
to the tower structure, selecting and rigging anchorages spe-
cific to a tower, safely accessing an incapacitated subject, con-
necting to and transferring an incapacitated subject to a res-
cue system, releasing a subject from different types of fall
protection (including vertical lifeline, SRL, force absorbing
lanyard, and positioning lanyard), raising the subject at least
10 ft, lowering a subject to ground from a position at least 50 ft
above grade, and keeping the subject away from the structure
during lowering.

A.17.1 See Annex K, Animal Technical Rescue.
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Annex B Sloping and Benching

This annex is not a part of the requirements of this NFPA document
but is included for informational purposes only.

B.1 General. The material in this annex describes and defines
sloping and benching as used in this standard and is excerpted
from Appendix B (Excavations, Sloping and Benching) of 29
CFR 1926, Subpart P.

(1) Scope and application. This appendix contains specifica-
tions for sloping and benching when used as methods
of protecting employees working in excavations from
cave-ins. The requirements of this appendix apply
when the design of sloping and benching protective
systems is to be performed in accordance with the re-
quirements set forth in 1926.652(b)(2).

(2) Definitions.
(a) Actual slope means the slope to which an excavation

face is excavated.
(b) Distress means that the soil is in a condition where a

cave-in is imminent or is likely to occur. Distress is
evidenced by such phenomena as the development of
fissures in the face of or adjacent to an open excava-
tion; the subsidence of the edge of an excavation; the
slumping of material from the face or the bulging or
heaving of material from the bottom of an excava-
tion; the spalling of material from the face of an exca-
vation; and ravelling, e.g., small amounts of material
such as pebbles or little clumps of material suddenly
separating from the face of an excavation and trick-
ling or rolling down into the excavation.

(c) Maximum allowable slope means the steepest incline of
an excavation face that is acceptable for the most fa-
vorable site conditions as protection against cave-ins,
and is expressed as the ratio of horizontal distance to
vertical rise (H:V).

(d) Short term exposure means a period of time less than or
equal to 24 hours that an excavation is open.

(3) Requirements.
(a) Soil Classification. Soil and rock deposits shall be classified in

accordance with appendixAto subpart P of part 1926.
(b) Maximum Allowable Slope. The maximum allowable

slope for a soil or rock deposit shall be determined
from Table B.1 of this appendix.

Table B.1 Maximum Allowable Slopes

Soil or Rock Type

Maximum Allowable Slopes
(H:V)1 for Excavations Less

Than 6.1 m (20 ft) Deep2

Stable rock Vertical (90 degrees)
Type A3 3⁄4:1 (53 degrees)
Type B 1:1 (45 degrees)
Type C 11⁄2:1 (34 degrees)

1Numbers shown in parentheses next to maximum allowable slopes
are angles expressed in degrees from the horizontal. Angles have been
rounded off.
2 Sloping or benching for excavations greater than 6.1 m (20 ft) deep
shall be designed by a registered professional engineer.
3 A short-term maximum allowable slope of 1⁄2H:1V (63 degrees) is
allowed in excavations in Type A soil that are 3.67 m (12 ft) or less in
depth. Short-term maximum allowable slopes for excavations greater
than 3.67 m (12 ft) in depth shall be 3⁄4H:1V (53 degrees).
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(c) Actual Slope.
i. The actual slope shall not be steeper than the

maximum allowable slope.
ii. The actual slope shall be less steep than the

maximum allowable slope, when there are
signs of distress. If that situation occurs, the
slope shall be cut back to an actual slope
which is at least 1⁄2 horizontal to one vertical
(1⁄2 H:1V) less steep than the maximum allow-
able slope.

iii. When surcharge loads from stored material or
equipment, operating equipment, or traffic
are present, a competent person shall deter-
mine the degree to which the actual slope
must be reduced below the maximum allow-
able slope, and shall assure that such reduc-
tion is achieved. Surcharge loads from adja-
cent structures shall be evaluated in
accordance with 1926.651(i).

(d) Configurations. Configurations of sloping and bench-
ing systems shall be in accordance with Figure
B.1.1.1(a) through Figure B.1.1.3(c).

B.1.1 Excavations Made in Type A Soil.

B.1.1.1 All simple slope excavation 20 feet or less in depth
shall have a maximum allowable slope of 3⁄4:1. [See Figure
B.1.1.1(a).]

Exception: Simple slope excavations which are open 24 hours or
less (short term) and which are 12 feet or less in depth shall have a
maximum allowable slope of 1⁄2:1. [See Figure B.1.1.1(b).]

B.1.1.2 All benched excavations 20 feet or less in depth shall
have a maximum allowable slope of 3⁄4 to 1 and maximum
bench dimensions as follows: [See Figure B.1.1.2(a) and Figure
B.1.1.2(b).]

B.1.1.3 All excavations 8 feet or less in depth which have
unsupported vertically sided lower portions shall have a maxi-

1

1

³⁄₄

6.10 m 
(20 ft) (max)

FIGURE B.1.1.1(a) Simple Slope — General. [Source: 29 CFR
1926, Subpart P, Appendix B, Figure B-1.1.1(a)]

1

¹⁄₂

3.66 m 
(12 ft) (max)

FIGURE B.1.1.1(b) Simple Slope — Short Term. [Source: 29
CFR 1926, Subpart P, Appendix B, Figure B-1.1.1(b)]
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mum vertical side of 3 ⁄2 feet. [See Figure B.1.1.3(a).]
All excavations more than 8 feet but not more than 12 feet
in depth with unsupported vertically sided lower portions
shall have a maximum allowable slope of 1:1 and a maximum
vertical side of 31⁄2 feet. [See Figure B.1.1.3(b).]

All excavations 20 feet or less in depth which have vertically
sided lower portions that are supported or shielded shall have
a maximum allowable slope of 3⁄4:1. The support or shield sys-
tem must extend at least 18 inches above the top of the vertical
side. [See Figure B.1.1.3(c).]

B.1.1.4 All other simple slope, compound slope, and verti-
cally sided lower portion excavations shall be in accordance

1

³⁄₄

6.10 m
(20 ft)
(max) 1.52 m

(5 ft)
(max)

1.22 m 
(4 ft) (max)

FIGURE B.1.1.2(b) Multiple Bench. [Source: 29 CFR 1926,
Subpart P, Appendix B, Figure B-1.1.2(d)]

1

³⁄₄

2.44 m 
(8 ft) (max)

1.07 m
(3¹⁄₂ ft) (max)

FIGURE B.1.1.3(a) Unsupported Vertically Sided Lower Por-
tion — Maximum 8 Feet in Depth. [Source: 29 CFR 1926, Sub-
part P, Appendix B, Figure B-1.1.3(e)]

1

1

3.66 m 
(12 ft) (max)

1.07 m
(3¹⁄₂ ft) (max)

FIGURE B.1.1.3(b) Unsupported Vertically Sided Lower
Portion — Maximum 12 Feet in Depth. [Source: 29 CFR 1926,
Subpart P, Appendix B, Figure B-1.1.3(f)]

1

³⁄₄

6.10 m 
(20 ft) (max)

1.22 m
4 ft (max)

FIGURE B.1.1.2(a) Simple Bench. [Source: 29 CFR 1926, Sub-
part P, Appendix B, Figure B-1.1.1(c)]

F46-196656426922}
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C

B.1.2 Excavations Made in Type B Soil.

B.1.2.1 All simple slope excavations 20 feet or less in depth shall
have a maximum allowable slope of 1:1. (See Figure B.1.2.1.)

B.1.2.2 All benched excavations 20 feet or less in depth shall
have a maximum allowable slope of 1:1 and maximum bench
dimensions as follows: [See Figure B.1.2.2(a) and Figure
B.1.2.2(b).]

B.1.2.3 All excavations 20 feet or less in depth which have
vertically sided lower portions shall be shielded or supported
to a height at least 18 inches above the top of the vertical side.
All such excavations shall have a maximum allowable slope of
1:1. (See Figure B.1.2.3.)

Total height of vertical side

1

³⁄₄

Support or shield system

0.46 m (18 in.) (min)

6.10 m
(20 ft) (max)

FIGURE B.1.1.3(c) Supported or Shielded Vertically Sided
Lower Portion. [Source: 29 CFR 1926, Subpart P, Appendix B,
Figure B-1.1.3(g)]

1

1

6.10 m
(20 ft) (max)

FIGURE B.1.2.1 Simple Slope. [Source: 29 CFR 1926, Subpart
P, Appendix B, Figure B-1.2.1]

1

1

This bench allowed in cohesive 
soil only

6.10 m
(20 ft) (max)

1.22 m
(4 ft) (max)

FIGURE B.1.2.2(a) Single Bench. [Source: 29 CFR 1926, Sub-
part P, Appendix B, Figure B-1.2.2(a)]

1

1

This bench allowed in cohesive 
soil only

6.10 m
(20 ft) (max)

1.22 m (4 ft) (max)

1.22 m 
(4 ft) (max)

FIGURE B.1.2.2(b) Multiple Bench. [Source: 29 CFR 1926,
Subpart P, Appendix B, Figure B-1.2.2(b)]
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B.1.2.4 All other sloped excavations shall be in accordance
with the other options permitted in 1926.652(b).

B.1.3 Excavations Made in Type C Soil.

B.1.3.1 All simple slope excavations 20 feet or less in depth
shall have a maximum allowable slope of 11⁄2:1. (See Figure
B.1.3.1.)

B.1.3.2 All excavations 20 feet or less in depth which have
vertically sided lower portions shall be shielded or supported
to a height at least 18 inches above the top of the vertical side.
All such excavations shall have a maximum allowable slope of
11⁄2:1. (See Figure B.1.3.2.)

B.1.3.3 All other sloped excavations shall be in accordance
with the other options permitted in 1926.652(b).

B.1.4 Excavations Made in Layered Soils.

B.1.4.1 All excavations 20 feet or less in depth made in lay-
ered soils shall have a maximum allowable slope for each layer
as set forth below. [See Figure B.1.4.1(a) through Figure
B.1.4.1(f).]

B.1.4.2 All other sloped excavations shall be in accordance
with the other options permitted in 1926.652(b).

1

1¹⁄₂

6.10 m
(20 ft) (max)

FIGURE B.1.3.1 Simple Slope. (Source: 29 CFR 1926, Subpart
P, Appendix B, Figure B.1.3.1)

Total height of  
vertical side

Support or shield system

1

1¹⁄₂6.10 m
(20 ft) (max)

0.46 m (18 in.) (min)

FIGURE B.1.3.2 Vertical Sided Lower Portion. (Source: 29
CFR 1926, Subpart P, Appendix B, Figure B-1.3.2)

Total height of  
vertical side

Support or shield system

1

16.10 m
(20 ft) (max)

0.46 m (18 in.) (min)

FIGURE B.1.2.3 Vertically Sided Lower Portion. (Source: 29
CFR 1926, Subpart P, Appendix B, Figure B-1.2.3)
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B

A 1

³⁄₄

1

FIGURE B.1.4.1(a) B over A. [Source: 29 CFR 1926, Subpart P,
Appendix B, Figure B-1.4.1(a)]

C

A 1

³⁄₄

1

1¹⁄₂

FIGURE B.1.4.1(b) C over A. [Source: 29 CFR 1926, Subpart P,
Appendix B, Figure B-1.4.1(b)]

1

1

C

B

1

1¹⁄₂

FIGURE B.1.4.1(c) C over B. [Source: 29 CFR 1926, Subpart P,
Appendix B, Figure B-1.4.1(c)]

A

B

1

1

1

1

FIGURE B.1.4.1(d) A over B. [Source: 29 CFR 1926, Subpart P,
Appendix B, Figure B-1.4.1(d)]

1

1¹⁄₂

A

C

1

1¹⁄₂

FIGURE B.1.4.1(e) A over C. [Source: 29 CFR 1926, Subpart P,
Appendix B, Figure B-1.4.1(e)]

1

1¹⁄₂

B

C

1

1¹⁄₂

FIGURE B.1.4.1(f) B over C. [Source: 29 CFR 1926, Subpart P,
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Annex C Structural Types

This annex is not a part of the requirements of this NFPA document
but is included for informational purposes only.

C.1 General. The material in Table C.1 and Figure C.1(a)
through Figure C.1(n) can be used to clarify material found in
the body of the document. Annex C is extracted from FEMA
Earthquake Hazards Reduction Series 41, Rapid Visual Screen-
ing of Buildings for Potential Seismic Hazards: A Handbook.

Table C.1 Combinations of Materials in Structural Types
(after ATC, 1987)

Structural Type
Identifier General Description

W Wood buildings of all types
S1 Steel moment-resisting frames
S2 Braced steel frames
S3 Light metal buildings
S4 Steel frames with cast-in-place

concrete shearwalls
C1 Concrete moment-resisting frames
C2 Concrete shearwall buildings

C3/C5 Concrete or steel frame buildings with
unreinforced masonry in-fill walls

TU Tilt-up buildings
PC2 Precast concrete frame buildings
RM Reinforced masonry

URM Unreinforced masonry

Check for separation or buckled end connection.

Truss at roof with single or double angle
members. Check for buckled or 
broken connections.

Tie-rod bracing at truss lower chord.
Check for broken braces or connections.

Steel moment-resisting frame made from
thin plates. Check for buckled connections
or broken bolts.

Roof sheathing is normally corrugated metal deck
supported by lightweight bent steel purlins.
Check for buckled purlins in end bays.

Cladding is permitted to be
corrugated siding or metal
stud framing.

Check for leaning
column.

Check for slip 
at column
base.

Tie-rod bracing in two or 
more side wall bays.
Check for broken or 
buckled rod and broken 
connections.

F46-196656426922}
Appendix B, Figure B-1.4.1(f)]
 FIGURE C.1(a) Light Metal Buildings (S3).
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Check cladding
joints for damage.

Steel or reinforced
concrete columns.
Check for out of
plumb at each story.

Check shearwall
core for diagonal
tension cracks.

Reinforced concrete
shearwalls at stair/
elevator core.
Check for cracking
and spalling in lower
stories.

Joint between core
wall and slabs is made
with welded inserts.
Check for slip.

Steel collar connects
each slab to column
by welding. Check for slip.

Check for punching
shear at each column
(cracking is mostly at top).

Cladding is permitted 
to be metal, glass, 
plaster, wood, or 
exterior wall panels 
(usually lightweight).

FIGURE C.1(b) Post-Tensioned Lift Slab Building.
2014 Edition
1

2

3
5

4

9

10

11

6

7
8

Foundation/connections:
6. Unbraced cripple wall
7. Concrete foundation
8. Brick foundation

Bracing and details:
  9. Unreinforced brick chimney
10. Diagonal blocking
11. Let-in brace (only in later vintages)

Roof/floor span systems:
1. Wood joist and rafter
2. Diagonal sheathing
3. Straight sheathing

Wall systems:
4. Stud wall
    (platform or balloon framed)
5. Horizontal siding

FIGURE C.1(c) Wood Stud Frame Construction.
Reinforced concrete

on steel beams

Metal deck on steel

beams (c
oncrete to

pping

not shown)

Reinforced concrete

Reinforced brick

Solid unit

masonry

Metal skin

Brick
Glass

Precutconcrete
panels

Alternate wall construction

Alternate wall c
onstru

ction

Alternate floor/roof construction

Wood flo
or o

n 

wood jo
ist

FIGURE C.1(d) Steel Moment-Resisting Frame.
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Corrugated metal skin
lightweight purlins typical

Diaphragm 
tie-rod bracing

Varies

Transverse steel
moment-resistant
frames

Longitudinal
tie-rod bracing

6.10 m 
(20 ft) typical

FIGURE C.1(e) Light Metal Construction.

FIGURE C.1(f) Steel Frame with Shearwall.
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Openings and wall penetrations:
7. Window-penetrated front facade
8. Large openings of street-     
    level shops

Details:
5. Unreinforced and unbraced
    parapet and cornice
6. Solid party walls

6 8

7

4

5

3

1

2

Roof/floor span systems:
1. Steel framing with concrete cover
2. Wood floor joist and diaphragm
    (diagonal and straight)      

Wall systems:
3. Non-load-bearing concrete wall
4. Non-load-bearing unreinforced  
    masonry cover wall

FIGURE C.1(g) Steel Frame with Unreinforced Masonry
(URM) In-Fill.

7
6

8

5

4

1

2

3

9
10

Roof/floor diaphragms:
1. Concrete waffle slab
2. Concrete joist and slab
3. Steel decking with concrete     
    topping

Curtain wall/nonstructural infill:
4. Masonry infill walls
5. Stone panels
6. Metal skin panels
7. Glass panels
8. Precast concrete panels

Structural system:
9. Distributed concrete frame

Details:
10. Typical tall first floor (soft story)

FIGURE C.1(h) Concrete Moment-Resisting Frame.
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5

1

2

3

4

Roof/floor span systems:
1. Heavy timber rafter roof
2. Concrete joist and slab
3. Concrete flat slab

Wall system:
4. Interior and exterior concrete   
    beating walls
5. Large window penetrations of  
    school and hospital buildings 

FIGURE C.1(i) Concrete Shearwall.

1

3
2

4

7

5
6

Roof/floor span systems:
 1. Glue laminated beam
     and joist
 2. Wood truss
 3. Light steel-web joist

Roof/floor diaphragms:
 4. Plywood sheathing

Details:
 5. Anchor-bolted wooden ledger
     for roof/floor support

Wall systems:
 6. Cast-in-place columns —
     square, T-shape, and H-shape
 7. Welded steel plate–type
     panel connection

FIGURE C.1(j) Tilt-Up Construction Typical of the Western
United States; Tilt-Up Construction in the Eastern United
States Can Incorporate a Steel Frame.

{0CE6B103-A485-43D
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6 1

5

2

4

87

Roof/floor span systems:
1. Structural concrete T sections
2. Structural double T sections
3. Hollow-core concrete slab

Wall systems:
4. Load-bearing frame     
    components (cross)
5. Multistory load-bearing panels

Curtain wall system:
6. Precast concrete panels
7. Metal, glass, or stone panels

Structural system:
8. Precast column and beams

3

FIGURE C.1(k) Precast Concrete Frame.
3

1

2

4
5

6

7

8

9

Details: 
6. Typical unbraced parapet       
    and cornice
7. Flat arch window openings

Wall systems:
8. Bearing wall — four or more       
    wythes of brick
9. Typical long solid party wall

Roof/floor span systems:
1. Wood post and beam (heavy timber)
2. Wood post, beam, and joist     
   (mill construction)
3. Wood truss-pitch and curve

Roof/floor diaphragms:
4. Diagonal sheathing
5. Straight sheathing

FIGURE C.1(l) Unreinforced Masonry Bearing Wall, Ex-
ample 1 of 3.
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Roof/floor span systems:
1. Wood post and beam (heavy timber)
2. Wood post, beam, and joist     
   (mill construction)

Roof/floor diaphragms:
3. Diagonal sheathing
4. Straight sheathing

Details: 
5. Typical unbraced parapet     
    and cornice
6. Flat arch window openings
7. Small window penetrations     
    (if building is originally a warehouse)

Wall systems:
8. Bearing wall — four to eight 
    wythes of brick

3

4

1

5

6 72

8

FIGURE C.1(m) Unreinforced Masonry Bearing Wall, Ex-
ample 2 of 3.

5

3

4

1
11

10

8

7

12

2

9

Roof/floor span systems:
1. Wood post and beam (heavy timber)
2.  Wood post, beam, and joist (mill construction)

Roof/floor diaphragms:
3. Diagonal sheathing
4. Straight sheathing

Details: 
5. Typical unbraced parapet     
    and cornice
6. Flat arch window openings
7. Typical penetrated facade of     
    residential buildings
8. Large openings of ground     
    floor shops

Wall systems:
  9. Bearing wall — four to eight   
      wythes of brick
10. Typical long solid party wall
11. Light/ventilation wells in       
      residential building
12. Nonstructural wood stud       
      partition walls

6

FIGURE C.1(n) Unreinforced Masonry Bearing Wall, Ex-
ample 3 of 3.
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Annex D Sample Course Outlines

This annex is not a part of the requirements of this NFPA document
but is included for informational purposes only.

D.1 General. The following outlines are provided as an aid to
the user of this document in developing training for person-
nel who will be involved in the various organizational levels of
the search and rescue disciplines defined in this document.

D.2 Rope Rescue — Course Outline.
I. AWARENESS LEVEL

A. OBJECTIVE: At the completion of this training, the stu-
dent should be capable of recognizing conditions requiring
rope rescue and making appropriate notifications to begin the
rescue process.

B. PREREQUISITES: None
C. CONTENT:

(1) Three-tiered concepts (awareness, operations, technician)
of NFPA 1670, Standard on Operations and Training for Techni-
cal Search and Rescue Incidents, describing the operational ca-
pability of organizations and individuals

(2) Procedures for initiating the emergency response system
where rope rescue is required

(3) Procedures for carrying out site control and scene man-
agement

(4) Procedures for recognizing general hazards associated
with rope rescue and the procedures necessary to mitigate
these hazards

(5) Procedures for identifying and utilizing personal protec-
tive equipment assigned for use at a rope rescue incident

II. OPERATIONS LEVEL: LOW-ANGLE
A. OBJECTIVE: At the completion of this training, the stu-

dent should be capable of hazard recognition, equipment use,
and the techniques necessary to operate at rope rescue incidents.

B. PREREQUISITES: Meet all awareness-level requirements
C. CONTENT:

(1) Procedures for sizing up existing and potential conditions
(a) Scope, magnitude, and nature of the incident
(b) Location, number, and condition of victims
(c) Risk/benefit analysis (body recovery versus rescue)
(d) Access to the scene
(e) Environmental factors
(f) Available/necessary resources
(g) Patient contact when it can be performed without

endangering either responders or victims
(2) Procedures for ensuring safety in rope rescue operations

(a) Edge protection
(b) Belays
(c) Critical angles in rope systems
(d) System stresses
(e) Safety checks

(3) Procedures for establishing the need for, selecting, and
placing edge protection

(4) Procedures for selecting, using, and maintaining rope
rescue equipment and rope rescue systems

(5) Procedures for configuring all knots, bends, or hitches
used by the organization
(a) Bowline
(b) Figure-eight family of knots and bends
(c) Grapevine or double fisherman’s knot
(d) Water knot
(e) Barrel knot
(f) Any knots, hitches, or bends used by the organization
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(6) Procedures for selecting anchor points and equipment
to construct anchor systems

(7) Procedures for constructing and using single-point an-
chor systems commensurate with the organization’s
needs

(8) Procedures for constructing and using multiple-point,
load-sharing anchor systems commensurate with the or-
ganization’s needs

(9) Procedures for selecting, constructing, and using a belay
system commensurate with the organization’s needs

(10) Procedures for selecting and using methods necessary to
safely negotiate an edge or other obstacle

(11) How to ascend and descend a fixed rope
(12) Procedures for personnel to escape from jammed or

otherwise malfunctioning ascent and descent control
devices

(13) Procedures for selecting, constructing, and using a lower-
ing system commensurate with the organization’s needs

(14) Attaching a litter to a rope rescue system
(15) Utilization of litter attendants
(16) Selection, construction, and use of rope-based mechani-

cal advantage systems
(17) Selection, construction, and use of raising systems

III. OPERATIONS LEVEL: HIGH-ANGLE
A. OBJECTIVE: At the completion of this training, the stu-

dent should be capable of hazard recognition, equipment use,
and the techniques necessary to operate at rope rescue incidents.

B. PREREQUISITES: Meet all operations-level low-angle
requirements

C. CONTENT:

(1) Procedures for sizing up existing and potential conditions
(a) Scope, magnitude, and nature of the incident
(b) Location, number, and condition of victims
(c) Risk/benefit analysis (body recovery versus rescue)
(d) Access to the scene
(e) Environmental factors
(f) Available/necessary resources
(g) Patient contact when it can be performed without

endangering either responders or victims
(2) Procedures for ensuring safety in rope rescue operations

(a) Edge protection
(b) Belays
(c) Critical angles in rope systems
(d) System stresses
(e) Safety checks

(3) Procedures for establishing the need for, selecting, and
placing edge protection

(4) Procedures for selecting, using, and maintaining rope
rescue equipment and rope rescue systems

(5) Procedures for configuring all knots, bends, or hitches
used by the organization
(a) Bowline
(b) Figure-eight family of knots and bends
(c) Grapevine or double fisherman’s knot
(d) Water knot
(e) Barrel knot
(f) Any knots, hitches, or bends used by the organization

(6) Procedures for selecting anchor points and equipment
to construct anchor systems

(7) Procedures for constructing and using single-point
anchor systems commensurate with the organization’s
needs

{0CE6B103-A485-43D
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(8) Procedures for constructing and using multiple-point,
load-sharing anchor systems commensurate with the or-
ganization’s needs

(9) Procedures for selecting, constructing, and using a belay
system commensurate with the organization’s needs

(10) Procedures for selecting and using methods necessary to
safely negotiate an edge or other obstacle

(11) How to ascend and descend a fixed rope
(12) Procedures for personnel to escape from jammed or

otherwise malfunctioning ascent and descent control
devices

(13) Procedures for selecting, constructing, and using a lower-
ing system commensurate with the organization’s needs

(14) Attaching a litter to a rope rescue system
(15) Utilization of litter attendants
(16) Selection, construction, and use of rope-based mechani-

cal advantage systems
(17) Selection, construction, and use of raising systems

IV. TECHNICIAN LEVEL
A. OBJECTIVE: At the completion of this training, the stu-

dent should be capable of hazard recognition, equipment use,
and techniques necessary to operate and supervise a rope res-
cue incident.

B. PREREQUISITES: Meet all operations-level requirements
C. CONTENT:

(1) Procedures for evaluating existing and potential conditions
(2) Procedures for understanding the basic physics involved

in constructing rope rescue systems
(a) System safety factors
(b) Critical angles
(c) Causes and effects of force multipliers within rope

rescue systems
(3) Procedures for negotiating obstacles while on a fixed rope
(4) Constructing and using multiple-point, load-distributing

anchor systems
(5) Procedures for passing knots through a rope rescue rais-

ing or lowering system
(6) Construction of an elevated point to facilitate the safe

transition of rescuers or victims over difficult edges
(7) Selection, construction, and use of a high-line rope system
(8) Procedures for utilizing a high-line rope system

(a) Transport rescuers
(b) Transport equipment
(c) Transport an occupied litter

(9) Procedures for utilizing litter attendants within a high-
line rope system

D.3 Confined Space Search and Rescue— Course Outline.
I. AWARENESS LEVEL

A. OBJECTIVE: At the completion of this training, the stu-
dent should be capable of recognizing conditions requiring
confined space rescue and making appropriate notifications
to begin the rescue process.

B. PREREQUISITES: None
C. CONTENT:

(1) Three-tiered concepts (awareness, operations, techni-
cian) of NFPA 1670, Standard on Operations and Training for
Technical Search and Rescue Incidents, describing the opera-
tional capability of organizations and individuals

(2) Procedures for recognizing the need for confined space
search and rescue
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(3) Procedures for initiating contact and establishing com-
munications with victims

(4) Procedures for recognizing and identifying the hazards
associated with nonentry confined space emergencies
(a) Hazardous atmospheres
(b) Hazardous chemicals
(c) Temperature extremes

(5) Procedures for recognizing confined spaces
(6) Procedures for performing a nonentry retrieval
(7) Procedures for implementing the emergency response

system for confined space emergencies
(8) Procedures for implementing site control and scene

management

II. OPERATIONS LEVEL
A. OBJECTIVE: At the completion of this training, the stu-

dent should be capable of hazard recognition, equipment use,
and the techniques necessary to operate at confined space
rescue incidents.

B. PREREQUISITES: Meet all awareness-level requirements
C. CONTENT:

(1) Procedures for sizing up existing and potential conditions
(a) Scope, magnitude, and nature of the incident
(b) Location, number, and condition of victims
(c) Risk/benefit analysis (body recovery versus rescue)
(d) Access to the scene
(e) Environmental factors
(f) Available/necessary resources
(g) Establishment of control perimeter

(2) Procedures for protecting personnel from hazards
within the confined space
(a) Personal protective equipment (PPE)
(b) Fall protection
(c) Harnesses
(d) Lockout/tagout procedures
(e) Hazard assessment
(f) Scene assessment

(3) Procedures for ensuring that personnel are capable of
appropriately managing the physical and psychological
challenges that affect rescuers entering confined spaces
(a) The AHJ should address the possibility of members

of the organization having physical and/or psycho-
logical disorders (e.g., physical disabilities, fear of
heights, fear of enclosed spaces) that could impair
their ability to perform rescue in confined spaces.

(4) Procedures for duties of the rescue entrant(s) and
backup rescue entrant(s), rescue attendant, and rescue
team leader

(5) Procedures for monitoring confined space atmospheres
(a) Selection and use of appropriate monitoring equip-

ment
(b) Monitoring continuously or at frequent intervals
(c) Establishing order of monitoring
(d) Setting exposure limits

(6) Procedures for qualifying characteristics for performing
entry-type rescues at the operational level

(7) Procedures for using victim packaging devices that could
be employed in confined space rescue

(8) Procedures for transferring victim information
(9) Procedures for planning and implementing a confined

space rescue operation
(10) Procedures for selecting, constructing, and using a rope

lowering and raising system in the high-angle environment
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III. TECHNICIAN LEVEL
A. OBJECTIVE: At the completion of this training, the stu-

dent should be capable of hazard recognition, equipment use,
and techniques necessary to operate and supervise a confined
space rescue incident.

B. PREREQUISITES: Meet all operations-level requirements
C. CONTENT:

(1) Procedures for evaluating existing and potential conditions
(2) Procedures for medical surveillance program
(3) Procedures for planning entry-type confined space res-

cues in hazardous environments
(4) Procedures for implementing the planned response

D.4 Vehicle and Machinery Rescue — Course Outline.
I. AWARENESS LEVEL

A. OBJECTIVE: At the completion of this training, the stu-
dent should be capable of recognizing conditions requiring
technical rescue from vehicles or machinery.

B. PREREQUISITES: None
C. CONTENT:

(1) Three-tiered concepts (awareness, operations, techni-
cian) of NFPA 1670, Standard on Operations and Training
for Technical Search and Rescue Incidents, and NFPA 1006,
Standard for Technical Rescuer Professional Qualifications,
describing the operational capability of organizations
and individuals

(2) Situations/conditions requiring vehicle or machinery res-
cue

(3) Resources necessary to conduct vehicle or machinery res-
cue operations

(4) Initiation of emergency response system for vehicle or
machinery rescue

(5) Initiation of site control and scene management for ve-
hicle or machinery rescue

(6) General hazards associated with vehicle or machinery rescue
(a) Utilities
(b) Hazardous materials
(c) Personal hazards
(d) Movement of vehicle(s) or machinery
(e) Release of high pressure
(f) Other hazards associated with vehicle or machinery

incidents
(7) Initiation of traffic control

II. OPERATIONS LEVEL
A. OBJECTIVE: At the completion of this training, the stu-

dent should be capable of hazard recognition, equipment use,
and the techniques necessary to operate at vehicle or machin-
ery rescue incidents.

B. PREREQUISITES: Meet all awareness-level requirements
C. CONTENT:

(1) How to size up existing and potential conditions requir-
ing vehicle or machinery rescue

(2) How to identify probable victim location and survivability
(3) How to make the rescue area safe

(a) Stabilization
(b) Isolation

(4) How to identify, contain, and stop fuel release
(5) How to protect/package a victim
(6) How to access trapped victims
(7) How to perform extrication and disentanglement using

hand tools
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III. TECHNICIAN LEVEL
A. OBJECTIVE: At the completion of this training, the stu-

dent should be capable of hazard recognition, equipment use,
and techniques necessary to operate and supervise a vehicle or
machinery rescue incident.

B. PREREQUISITES: Meet all operations-level requirements
C. CONTENT:

(1) Evaluation of existing and potential conditions
(2) Performance of extrication and disentanglement operations

(a) Frame and construction features of heavy/large ve-
hicles and machinery

(b) Use and components of a rescue chain assembly
(c) Pneumatic high-, medium-, and low-pressure lifting

bags
(d) Use, care, and maintenance of wire rope and its asso-

ciated equipment
(e) Large and heavy object weight estimation
(f) Steps necessary to lift and/or move large objects
(g) Use of commercial heavy wreckers and recovery ser-

vices to assist at incidents involving large transporta-
tion vehicles

(h) Use, care, and maintenance of both manual and
power winches

(i) Types and examples of lifting devices that use me-
chanical advantage principles

(j) Proper and effective use of power tools, including hy-
draulic, pneumatic, and electrical spreading, cutting,
lifting, and ram-type tools

(k) Disentanglement through both primary and secondary
access points through the use of available power tools

(l) Protection of the victim during this type of extrica-
tion or disentanglement operation

(m) Lockout/tagout of machinery
(n) Identification and use of various sling configurations

(3) Advanced stabilization of unusual vehicle or machinery
rescue situations

(4) Use of all specialized rescue equipment immediately avail-
able and in use by the organization

D.5 Wilderness Search and Rescue — Course Outline.
I. AWARENESS LEVEL

A. OBJECTIVE: At the completion of this training, the stu-
dent should be capable of recognizing a wilderness environ-
ment and its potential hazards and contacting the appropriate
authorities to effect a search and/or rescue response.

B. PREREQUISITES: None
C. CONTENT:

(1) Define “wilderness” and recognize a wilderness envi-
ronment

(2) Three-tiered concepts (awareness, operations, techni-
cian) of NFPA 1670, Standard on Operations and Training for
Technical Search and Rescue Incidents, and NFPA 1006, Stan-
dard for Technical Rescuer Professional Qualifications, describ-
ing the operational capability of organizations and indi-
viduals

(3) General hazards related to a wilderness environment and
the various potential terrains commonly found within a
wilderness environment

(4) General limitations of conventional, non-wilderness
methods and equipment in a wilderness environment

(5) Importance of operating within developed standard oper-
ating procedures

(6) Using local response plans
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(7) Incident management fundamentals
(8) Initiating the collection and recording of subject, search,

and incident information
(9) Isolating any reporting parties or witnesses necessary to

assist search personnel

II. OPERATIONS LEVEL
A. OBJECTIVE: At the completion of this training, the stu-

dent should be capable of safely supporting operations in the
wilderness environment in which the rescuer might be re-
quired to operate.

B. PREREQUISITES: Meet all awareness-level require-
ments

C. CONTENT:

(1) General hazards associated with rope rescue
(2) Requesting specialized rescue resources such as rope or

water rescue
(3) Personal protective equipment used in wilderness opera-

tions, including the use of water and rope rescue PPE
(4) Initial size-up (wilderness search and rescue, and low- or

high-angle rope rescue techniques)
(5) Low- or high-angle rope rescue skills:

(a) Knots, bends, or hitches
(b) Selecting and using belays and anchors, including

single- and multipoint load-sharing anchor systems
(c) Ascending and descending fixed ropes
(d) Escaping from dysfunctional ascent and descent

control devices
(e) Selecting and using rope-based mechanical advan-

tage, lowering, and raising systems
(f) Securing and safely moving a patient in a litter
(g) Attaching a litter to a rope rescue system
(h) Serving as a litter attendant in high- and low-angle

rope rescue operations
(6) Limitations of an operations-level (versus technician-

level) organization in both wilderness and rope rescue
disciplines

(7) Requesting wilderness search and rescue and rope rescue
resources such as specialty and technician-level teams

(8) The National SAR Plan and its use
(9) Procuring specific materials (e.g., maps, forms, weather

forecasts)
(10) Wilderness medical care
(11) Fundamentals of survival
(12) Packing for search and rescue operations: survival and

safety equipment
(13) Dressing for the wilderness environment(s): personal

environment protection
(14) Navigating accurately within the wilderness environment
(15) Determining urgency and distinguishing a rescue from a

recovery
(16) Operating safely as a searcher and rescuer
(17) Identifying, using, and maintaining rescue equipment
(18) Identifying, using, and maintaining rescue vehicles, in-

cluding aircraft, watercraft, and specialty vehicles
(19) Collecting and fully recording all subject, search, and

incident information

III. TECHNICIAN LEVEL
A. OBJECTIVE: At the completion of this training, the stu-

dent should be capable of safely performing, supporting, co-
ordinating, and managing a search and rescue in any wilder-
ness environment in which the rescuer might be required to
operate.
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B. PREREQUISITES: Meet all operations-level requirements
C. CONTENT:

(1) Water rescue awareness (e.g., water hazard identification/
recognition, risk assessment, implementing an emergency
response plan, site control and scene management, incident
management fundamentals)

(2) Search management and planning
(3) Managing a multi-operational period incident
(4) Developing standard operating procedures
(5) Wilderness skills and travel
(6) Developing an operational wilderness search and rescue

plan
(7) Advanced rope rescue skills

(a) Rope rescue physics (safety factors, critical angles,
force multipliers, etc.)

(b) Negotiating obstacles while ascending/descending
and raising/lowering

(c) Passing knots while ascending/descending and raising/
lowering

(d) Difficult edge negotiating
(e) High-line rope systems
(f) Litter attendants within high-line rope systems
(g) Troubleshooting rope rescue systems

D.6 Trench and Excavation Search and Rescue — Course
Outline.

I. AWARENESS LEVEL
A. OBJECTIVE: At the completion of this training, the stu-

dent should be capable of recognizing conditions requiring
trench and excavation rescue and making appropriate notifi-
cations to begin the rescue process.

B. PREREQUISITES: None
C. CONTENT:

(1) Three-tiered concept (awareness, operations, technician)
of NFPA 1670, Standard on Operations and Training for Tech-
nical Search and Rescue Incidents, describing the opera-
tional capability of organizations and individuals

(2) Procedures for recognizing the need for a trench and ex-
cavation rescue

(3) Procedures for initiating the emergency response system
where trench and excavation rescue is required

(4) Procedures for carrying out site control and scene man-
agement

(5) Procedures for recognizing general hazards associated
with trench and excavation rescue
(a) Utilities
(b) Hazardous materials
(c) Personal hazards
(d) Confined spaces

(6) Procedures for recognizing typical trench and excavation
collapse patterns, the reasons trenches and excavations
collapse, and the potential for secondary collapse
(a) Types of collapse

i. Spoil pile collapse
ii. Shearwall collapse

iii. Slough collapse
(b) Reasons for collapse and potential for secondary

collapse
i. Unprotected trench (lack of protection systems)

ii. Static loads
iii. Standing water or water seeping into trench
iv. Intersecting trenches
v. Vibrations (from vehicles, nearby roads, air-

ports, etc.)

0CE6B103-A485-43DC
vi. Previously disturbed soil
vii. Exterior cracking of trench walls

(7) Procedures for making a rapid, nonentry extrication of
noninjured or minimally injured victim(s)

(8) Procedures for recognizing the unique hazards associated
with the weight of soil and its associated entrapping
characteristics

II. OPERATIONS LEVEL
A. OBJECTIVE: At the completion of this training, the stu-

dent should be capable of hazard recognition, equipment use,
and the techniques necessary to operate at trench and excava-
tion rescue incidents.

B. PREREQUISITES: Meet all awareness-level requirements
C. CONTENT:

(1) Procedures for sizing up existing and potential conditions
(a) Scope, magnitude, and nature of the incident
(b) Location, number, and condition of victims
(c) Risk/benefit analysis (body recovery versus rescue)
(d) Exposure to traffic and sources of vibration
(e) Hazards

i. Disrupted or exposed utilities
ii. Standing or flowing water

iii. Secondary collapse
iv. Mechanical hazards
v. Presence of hazardous materials

vi. Explosives
(f) Trench/excavation dimensions
(g) Environmental factors
(h) Available/necessary resources

(2) Procedures for initiating entry into a trench or excava-
tion rescue area

(3) Procedures for recognizing unstable areas associated
with trench and excavation emergencies and adjacent
structures
(a) Where the stability of adjoining buildings, walls, or

other structures is endangered by excavation opera-
tions, support systems such as shoring, bracing, or
underpinning should be provided to ensure the sta-
bility of such structures for the protection of em-
ployees.

Excavation below the level of the base or footing
of any foundation or retaining wall that could be
reasonably expected to pose a hazard to employees
should not be permitted except when one of the
following occurs:

i. A support system, such as underpinning, is pro-
vided to ensure the safety of employees and the
stability of the structure.

ii. The excavation is in stable rock.
iii. A registered professional engineer has ap-

proved the determination that the structure is
sufficiently removed from the excavation so as
to be unaffected by the excavation activity.

iv. A registered professional engineer has ap-
proved the determination that such excavation
work will not pose a hazard to employees. Side-
walks, pavements, and appurtenant structures
should not be undermined unless a support
system or another method of protection is pro-
vided to protect employees from the possible
collapse of such structures.
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(4) Procedures for identifying probable victim locations and
survivability
(a) Visualization of the victim
(b) Presence of drink cups or food containers, work

tools, laser targets, buckets, grade poles, grease and
brush, engineers’ hubs, or anything that can indi-
cate the victim’s last probable physical location

(c) Information from bystanders
(d) End of pipe string
(e) Sounds in pipes
(f) “Cat” or tire tracks

(5) Procedures for making the rescue area safe
(a) Utilizing sheeting and shoring to stabilize trench/

excavation walls
(b) Safely undertaking disentanglement operations in

the trench/excavation
(c) Placing ground pads at the lip of the trench/

excavation
(d) Ventilating the trench and monitoring its atmo-

sphere
(e) Dewatering
(f) Supporting any unbroken utilities
(g) Providing appropriate personal protective equip-

ment for a victim
(h) Prohibiting entry into an unsafe trench/excavation
(i) Preventing the touching or operating of heavy

equipment until its safety has been established
(6) Procedures for initiating a one-call utility location ser-

vice
(7) Procedures for identifying soil types using accepted vi-

sual or manual tests
(a) Cemented soil
(b) Cohesive soil
(c) Dry soil
(d) Fissured soil
(e) Granular soil
(f) Layered system
(g) Moist soil
(h) Plastic
(i) Saturated soil
(j) Stable rock

(8) Procedures for ventilating the trench or excavation
space

(9) Procedures for identifying and recognizing a bell-
bottom excavation (pier hole) and its associated unique
hazards

(10) Procedures for placing ground pads and protecting the
“lip” of a trench or excavation

(11) Procedures for providing entry and egress paths for en-
try personnel
(a) A ladder or engineered ramp can be required for

entry or egress from a trench. A stairway, ladder,
ramp, or other safe means of egress should be lo-
cated in trench excavations that are 1.22 m (4 ft) or
more in depth so as to require no more than 7.62 m
(25 ft) of lateral travel for employees.

(12) Procedures for conducting a pre-entry briefing
(a) Tactical assignments with explicit instructions
(b) General hazards and safety instructions
(c) Communications protocols, procedures, and details
(d) Anticipated environmental concerns
(e) Time frames for operations
(f) Emergency procedures
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(g) Specific equipment needs
(h) Debriefing procedures

(13) Procedures for initiating record-keeping and documen-
tation during entry operations
(a) Development of some type of representation of IMS

command structure
(b) Time of incident
(c) Total time of operation
(d) Environmental conditions
(e) Location of victim
(f) Creation of a tactical checklist that includes the fol-

lowing:
i. Entry/exit times

ii. Personal accountability reports
iii. Atmospheric readings
iv. Rehabilitation information
v. Injuries sustained

vi. Incident number
(14) Procedures for selection, utilization, and application of

shield systems
(15) Procedures for selection, utilization, and application of

sloping and benching systems
(16) Procedures for assessing the mechanism of entrapment

and the appropriate method of victim removal
(17) Procedures for performing extrication

(a) Hand digging
(b) Lifting using air bags, pneumatic, or other mechani-

cal advantage devices
(c) Suctioning
(d) Cutting using air knives, saws, or other power tools
(e) Dewatering
(f) Using heavy equipment

III. TECHNICIAN LEVEL
A. OBJECTIVE: At the completion of this training, the stu-

dent should be capable of hazard recognition, equipment use,
and techniques necessary to operate and supervise a trench
and excavation rescue incident.

B. PREREQUISITES: Meet all operations-level requirements
C. CONTENT:

(1) Procedures for evaluating existing and potential condi-
tions

(2) Procedures for the identification, construction, applica-
tion, limitations, and removal of manufactured protective
systems using tabulated data and approved engineering
practices

(3) Procedures for monitoring the atmosphere in all parts of
the trench
(a) Selection and use of appropriate monitoring equip-

ment
(b) Order of monitoring
(c) Exposure limits

(4) Procedures for identification, construction, application,
limitations, and removal of supplemental sheeting and
shoring systems designed to create approved protective
systems

(5) Procedures for adjusting the protective systems based on
digging operations and environmental conditions

(6) Procedures for rigging and placing of isolation systems
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Annex E External Resources

This annex is not a part of the requirements of this NFPA document
but is included for informational purposes only.

E.1 General Considerations. The research and documentation
of available external resources that can augment its internal ca-
pabilities form a crucial component in the overall ability of the
AHJ to respond and operate at technical rescue incidents.

Due to the potential complexity of related technical search
and rescue incidents and the variety of conditions and factors
that can exist at site-specific or large-scale incidents, external
resource allocation and deployment becomes necessary to
support the search and rescue function. The AHJ can develop
a comprehensive list of resources that can aid the responding
agency by first using the hazard identification and risk assess-
ment evaluation to identify those factors that currently can
limit its overall response capability. Once limitations or re-
source deficiencies are identified, the AHJ can develop a re-
source database by reviewing those firms or businesses that are
located within the jurisdiction. The telephone directory for
the jurisdiction is an excellent reference that provides general
categories and listing headings for companies, firms, and
agencies that can become sources for resource allocation.

The identification of area needs can be associated with the
following four general categories, though there may be others:

(1) Technical services
(2) Equipment
(3) Supplies
(4) Services

In addition, the AHJ should identify and contact local pro-
fessional societies, associations, and trade groups, which can
become excellent sources for technical support and resource
development. Such professional groups include the following:

(1) American Institute of Architects (AIA)
(2) American Society of Consulting Engineers (ASCE)
(3) Association of Building Contractors (ABC)
(4) Local or regional builders exchange
(5) Construction Specification Institute (CSI)
(6) American Society of Safety Engineers (ASSE)
(7) American Public Works Association (APWA)
(8) Association of General Contractors (AGC)
(9) International Association of Bridge, Structural and

Ornamental Iron Workers
(10) National Association of Demolition Contractors

The development of a community resource directory based
on these contacts documents and makes readily available the
variety of resources that might be needed in the event of a
technical rescue incident. The community resource directory
should include information on each firm, company, or agency
appearing in the directory. A profile of the specialized re-
source(s) available, along with contact person(s) information,
including telephone numbers for both home and work, also
should be included.

Although the compiled data can be entered and stored on
a computer database, a binder or book-formatted system
should be used to adapt easily for field use. The use of laptop
computer notebooks with disk-formatted data can also prove
useful, and consideration should be given to the longevity and
portability provided by battery packs.

A Memorandum of Agreement (MOA) should be devel-
oped that outlines specifications for equipment and resource
allocation, availability of services and procedures for procure-
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ment, and subsequent financial reimbursement for services or
equipment supplied.

In addition to the types of resources previously identified,
the AHJ also should consider the development of a resource
guide for the procurement of technical services from individu-
als associated with specific groups or agencies. This resource
guide could include profiles of personnel, such as canine han-
dlers with search dogs, technical rescue specialists, industrial
hygienists, riggers, and so forth, who, on an on-call basis,
could respond and augment on-scene resources.

The AHJ should not disregard resource acquisition re-
quests to agencies and groups outside the immediate bound-
aries of the jurisdiction. Regional, statewide, and national re-
sources could be identified based on the overall projected
needs determined through the hazard identification and risk
assessment.

Depending on the size and magnitude of the incident, re-
source availability might not be adequate to meet incident
logistical needs, or the resources might be affected by what-
ever caused the incident, especially where a large area within
the jurisdiction is part of the overall incident conditions. Such
could be the case in an earthquake, hurricane, flooding, or
other large-scale natural disaster.

Regional, multistate, or national deployment of specialized
rescue teams or task forces should be considered in the devel-
opment of the overall resource directory to provide additional
capabilities as incident conditions and incident magnitude ne-
cessitate.

Annex F Hazards Found in Structural Collapse

This annex is not a part of the requirements of this NFPA document
but is included for informational purposes only.

F.1 General Hazards. General hazards associated with search
and rescue operations at structural collapses can present the
AHJ with uniquely challenging situations. The AHJ should
consider the following potential hazards when providing
training to its members:

(1) Utilities. Control of the utilities in and around a structural
collapse is critical to ensure the safety of responding per-
sonnel and victims. The AHJ should provide its members
with training in the control of these services to provide a
safe environment in which to operate and to ensure the
safety of victims. The following utilities should be consid-
ered when providing training:
(a) Electrical services (primary and secondary)
(b) Gas, propane, fuel oil, or other alternative energy

sources (primary systems)
(c) Water
(d) Sanitary systems
(e) Communications
(f) Secondary service systems (i.e., compressed, medical,

or industrial gases)
(2) Hazardous Materials. Collapsed structures might include vari-

ous materials unique to an occupancy that, when released
during a structural collapse, could pose a hazard to victims
and responders. The AHJ should provide members with
training in the recognition of potential hazardous materials
releases, the determination of an existing hazard, and the
methods used to contain, confine, or divert hazardous mate-
rials to conduct operations safely and effectively.
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(3) Personal Hazards. At the site of any structural collapse,
there are many dangers that pose personal injury hazards
to the responders. The AHJ should train members to rec-
ognize the personal hazards they encounter and to use
the methods needed to mitigate these hazards to help
ensure their safety. Every member should be made aware
of hazards such as trips, falls, blows, punctures, impale-
ment, and so forth.

(4) Confined Space. Some structural collapses necessitate a
confined space rescue. Responding personnel should be
familiar with and trained in confined space rescue re-
quirements and techniques. The AHJ should determine
the applicable laws and standards related to confined
space rescue and should provide members with training
in confined space rescue.

(5) Other Hazards. There are numerous other hazards associ-
ated with structural collapses. The AHJ should make every
effort to identify the hazards that might be encountered
within the jurisdiction and should provide members with
training and awareness of these other hazards to allow
them to perform rescue operations safely and effectively.

Hazard recognition training should include the following
as a minimum:

(1) Recognition of building materials and structural compo-
nents associated with light-frame ordinary construction

(2) Recognition of unstable collapse and failure zones of
light-frame ordinary construction

(3) Recognition of collapse patterns and probable victim lo-
cations associated with light-frame ordinary construction

F.2 Four Categories of Building Construction. The construc-
tion categories, types, and occupancy usage of various struc-
tures might necessitate the utilization of a variety of different
techniques and material. The four construction categories
that the rescuer most likely will encounter in collapse situa-
tions are light-frame, heavy wall, heavy floor, and precast con-
crete construction. The following four categories usually com-
prise the majority of structures affected by a collapse:

(1) Light-Frame Construction.
(a) Materials used for light-frame construction are gener-

ally lightweight and provide a high degree of struc-
tural flexibility in response to forces such as earth-
quakes, hurricanes, tornados, and so forth.

(b) These structures typically are constructed with skel-
etal structural frame systems of wood or light-gauge
steel components that provide support to the floor
and roof assemblies.

(c) Examples of this construction type include wood
frame structures used for residential, multiple low-
rise, and light commercial occupancies up to four sto-
ries in height. Light-gauge steel frame buildings in-
clude commercial, business, and light manufacturing
occupancies and facilities.

(2) Heavy Wall Construction.
(a) Materials used for heavy wall construction are gener-

ally heavy and utilize an interdependent structural or
monolithic system. These types of materials and their
assemblies tend to produce a structural system that is
inherently rigid.

(b) This construction type usually is built without a skel-
etal structural frame. It utilizes a heavy wall support
and assembly system that provides support for the
floors and roof areas.
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(c) Occupancies utilizing tilt-up concrete construction
are typically one to three stories in height and consist
of multiple, monolithic concrete wall panel assem-
blies. They also use an interdependent girder, col-
umn, and beam system for providing lateral wall sup-
port of floor and roof assemblies. Such occupancies
typically include commercial, mercantile, and indus-
trial usage. Materials other than concrete now are be-
ing utilized in tilt-up construction.

(d) Examples of this type of construction include rein-
forced and unreinforced masonry buildings typically
of low-rise construction, one to six stories in height,
and of any occupancy type.

(3) Heavy Floor Construction.
(a) Structures of heavy floor construction are built utiliz-

ing cast-in-place concrete construction consisting of
flat slab panel, waffle, or two-way concrete slab assem-
blies. Pretensioned or post-tensioned reinforcing
steel rebar or cable systems are common components
used for structural integrity. The vertical structural
supports include integrated concrete columns,
concrete-enclosed steel frame, or steel frame, which
carry the load of all floor and roof assemblies. This
type of structure includes heavy timber construction
that might use steel rods for reinforcement.

(b) The reinforcing steel, along with the varying thicknesses
of concrete structural slab and girder supports utilized
in this construction assembly, pose significant concerns
with respect to breaching and void penetration.

(c) The loss of reinforcement capability and the integrity
of structural loading capacity of the floor and wall
assemblies create significant safety and operational
considerations during collapse operations.

(d) Structural steel frame construction utilizes a skeletal fram-
ing system consisting of large-load-carrying girders, beams,
and columns for structural support. These components
represent a substantial weight factor for individual and as-
sembly components. Floor systems consist of cast-in-place
concrete slabs of varying thicknesses poured onto metal
pan or structural metal floor decks and also might include
precast and post-tensioned concrete plank systems. These
concrete/metal pan floor assemblies are supported by the
structural steel framing system.

(e) The exterior construction might consist of metal or
masonry veneer, curtain wall, or composite material
panel systems. Additionally, precast concrete or
stoneclad panel systems might be present.

(f) Multiple assembly or component failures might be
present in a collapse situation where isolated or mul-
tiple collapse conditions or collapse configurations
exist.

(g) Examples of this type of construction include offices,
schools, apartments, hospitals, parking structures,
and multipurpose facilities. Heights vary from single-
story to high-rise structures.

(4) Precast Concrete Construction.
(a) Structures of precast concrete construction are built

utilizing modular precast concrete components that
include floors, walls, columns, and other subcompo-
nents that are field-connected at the site.

(b) Individual concrete components utilize imbedded
steel reinforcing rods and welded wire mesh for struc-
tural integrity and might utilize either steel beam and
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column or concrete framing systems for the overall
structural assembly and building enclosure.

(c) These structures rely on single- or multipoint connections
for floor and wall enclosure assembly and are a safety and
operational concern during collapse operations.

(d) Examples of this type of construction include com-
mercial, mercantile, office, and multiuse or multi-
function structures, including parking structures and
large occupancy facilities.

Table F.2 lists the four model construction codes and stan-
dards commonly adopted within the United States and is pro-
vided to aid the AHJ in identifying the relationship of NFPA 1670
construction/collapse types to their applicable code. These
(not protected) are used in order to provide correlation with Uniform Buildin

FIGURE F.2 Construction Code Classifications by Building Type.
model codes are referenced to classification Types I through V as
specified in NFPA 220, Standard on Types of Building Construction.

Figure F.2 is intended to identify construction/collapse
types according to the classifications of NFPA 220, Standard on
Types of Building Construction, and is not part of any fire-resistive
or fire rating/assembly requirement. In this table, the NFPA1670
construction/collapse types are referenced to NFPA 220 to allow
rapid correlation of construction code classification with the as-
sociated construction/collapse type. Depending on occupancy,
usage, and actual size of the structure, some construction code
classifications can exhibit characteristics of other than specifically
correlated construction/collapse types.
Table F.2 Fire-Resistive Building Types

Reference Fire-Resistive1 Noncombustible1 Ordinary1
Heavy

Timber1 Wood1

NFPA 2202,3 Type I Type II Type III Type IV Type V

443 332 222 111 000 211 200 2HH 111 000

BOCA4 Type I Type II Type III Type IV Type V

1A 1B 2A 2B 2C 3A 3B 4 5A 5B

UBC5 Type I Type II Type III Type IV Type V

P P P NP P NP P NP

SBC6 Type I Type II Type IV Type V Type III Type VI

433 332 P NP P NP 2HH P NP

1The table headings for fire-resistive, noncombustible, ordinary, heavy timber, and wood construction do not
represent any special construction code classification but are meant to provide an easily recognizable general
construction type reference.
2See NFPA 220, Standard on Types of Building Construction, for common definitions of construction Types I
through V.
3The three-digit arabic numbers that appear beneath each construction type heading designate the fire
resistance rating requirements for certain structural elements specified in NFPA 220. They are provided in
this table as a reference and to indicate their relationship to each type of construction.
4Construction types are referenced to the BOCA National Building Code for correlation with fire-resistive
rating requirements for each construction type.
5Construction types are referenced to UBC, Uniform Building Code. The designations P and NP stand for
“protected” and “not protected,” respectively, as used within the UBC.
6Construction types are referenced to SBC, Standard Building Code. The designations P (protected) and NP
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Annex G Structural Hazard Evaluation

This annex is not a part of the requirements of this NFPA document
but is included for informational purposes only.

G.1 General. Structure/hazards evaluation and search assess-
ment procedures are designed to identify specific information
pertinent to each affected building. Either of these analyses
can be completed independently of the other, although the
structure/hazards evaluation normally is completed first. Sym-
bols should be drawn conspicuously with orange spray paint.
[See FEMA National Urban Search and Rescue (US&R) Response
System, Appendix C, “Task Force Building Marking System.”]

One of the initial strategic concerns for personnel is the
need to analyze the structure(s) involved in any collapse situ-
ation. This is especially true where there is more than one
structure involved, as in cases of devastating earthquakes, hur-
ricanes, or other natural or man-made disasters. The determi-
nation of the condition of the structure, hazards, and occu-
pancy prior to the event will affect the overall search and
rescue strategy.

It is imperative that the information derived from a coordi-
nated building triage and marking system be consolidated by
the AHJ at any structural collapse event. This information not
only should be used to identify operational priorities but also

Crossing slash drawn upon search personnel exit
from the structure or area

Left quadrant — rescue team identifier

Top quadrant — time and date task force
personnel left structure

Right quadrant — personal hazards

Bottom quadrant — number of live and dead victims
still inside structure (X = no victims)

2 live 
3 dead

Rats

7/15/09 
1400 hr

E-20

Single slash drawn upon entry to a structure or area
indicates search operations are currently in progress

FIGURE G.2 FEMA Task Force Search and Rescue Marking
System.
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should be forwarded to the incident commander to assist in
the overall assessment of the event.

G.2 FEMA Task Force Search and Rescue Marking System.
Distinct markings should be made within the four quadrants of
an “X” to denote clearly the search status and findings during the
search. Figure G.2 illustrates the search marking system.

An “X” measuring 0.6 m × 0.6 m (2 ft × 2 ft) should be
spray-painted in the color orange. The information for each
quadrant should be written in the quadrant using carpenter’s
chalk or a lumber crayon.

In addition, search personnel should mark the exact location
of a victim(s) with orange spray paint. Surveyor’s tape can be
used as a flag to identify the appropriate area in conjunction with
the spray paint. To reduce needless duplication of search efforts,
markings should be made at each point of entry or separate area
of the structure. Where updated information of previously
searched structures is needed, the old information should be
crossed out and the most recent information should be indicated
below or next to the old, using the marking system.

G.3 FEMA Task Force Building Marking System (Structure/
Hazard Evaluation). This system is designed to identify spe-
cific hazards associated with any collapsed structure. Person-
nel should be cognizant of the nationally accepted marking
system and should be proficient in the use of the system. [See
FEMA National Urban Search and Rescue (US&R) Response System,
Appendix D, “Structure Triage, Assessment & Marking System.”]

After performing a building hazard identification, the
responder uses international orange spray paint to make a
0.6 m × 0.6 m (2 ft × 2 ft) square box on the building adjacent
to the most accessible point of entry. Figure G.3 illustrates the
search marking system.

Structure is relatively safe for SAR operations. Damage 
is  such that there is little danger of further collapse. 
(Can be  pancaked building.)

Structure is significantly damaged. Some areas might 
be  relatively safe, but other areas might need shoring, 
bracing,  or removal of hazards.

Structure is NOT safe for rescue operations and might 
be  subject to sudden collapse. Remote search 
operations can  proceed at significant risk. If rescue 
operations are under- taken, safe haven areas and 
rapid evacuations routes should  be created.

Arrow located next to the marking box indicates the 
direction  of safest entry to the structure.

Indicates hazmat condition in or adjacent to structure. 
SAR  operations normally will not be allowed until 
condition is better  defined or eliminated.

HM

Example:

Until gas turned off

28 Sept 08 1310 hr
HM — natural gas
OR-1

Structural specialist makes a 0.61 m ¥ 0.61 m (2 ft ¥ 2 ft) box on building 
adjacent to most accessible entry. This is done after doing hazards 
assessment and filling out hazards assessment form. Box is spray 
painted with international orange and marked as follows:

FIGURE G.3 Task Force Building Marking System Structure/
Hazard Evaluation.
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An empty box indicates that the building is relatively safe
for search and rescue operations and that damage is such that
there is little danger of further collapse. One diagonal line in
the box indicates that the structure is significantly damaged
and that some areas may need shoring, bracing, or removal of
hazards in spite of the fact that some areas may be safe. Two
diagonal lines in the box (an “X”) indicate that the building is
not safe for search and rescue operations and might be subject
to sudden collapse. An arrow next to the marking box indi-
cates the direction of safest entry to the structure. To the right
of the marking box, text is used to indicate the time and date
of the search, the team designation, and hazard(s) found. The
letters HM to the right of the box (in the text area) indicate a
hazmat condition in or adjacent to the structure. When HM is
used, search and rescue operations normally will not be al-
lowed until the condition is better defined or eliminated.

G.4 FEMA Task Force Structure Marking System (Structure
Identification Within a Geographical Area). Structure identifi-
cation within a geographic area is used to differentiate build-
ings by groups, such as by block(s) or jurisdictional area. This
geographic area identification should be consolidated at the

An important duty of a structure triage team is to clearly differentiate 
buildings in groupings such as by block(s) or jurisdictional areas/sector
This geographic (area/sector) identification of buildings would be 
consolidated at the command post and used to deploy search and  
rescue personnel and/or track structure/hazard evaluation and search 
assessment information.

It is imperative that each structure within a geographic area is clearly 
defined. This identification will assist both in the specific ongoing search
and rescue effort and in the long-term post-disaster identification of the
site. This identification is important from a technical documentation 
perspective regarding the specific events that took place at a given site
Structure identification has a significant impact on overall scene safety 
and the safety of task force personnel.

It is important to clearly identify each separate structure within a 
geographic area when information is being disseminated to other 
operational entities. The primary method of identification should be the 
existing street name, hundred block, and building number. Obviously, 
such identification is not always possible due to post-disaster site 
conditions. In these situations, it is important that the task force 
personnel implement the following system for structure identification.

This system builds upon the normal pre-disaster street name, hundred 
block, and building number. As task force personnel establish a need to
identify a structure within a given block they will do the following:

602 604 606 608 610

601 603 605 607 609

600 Block Alpha Street 700500

1. Each structure should be identified by existing street name and  
    building number.

2. If some previously existing numbers have been obliterated, an  
    attempt should be made to re-establish the numbering system based
    upon one or more structures that still display an existing number.

706

701

700 Block Alpha Street 800600

FIGURE G.4(a) Task Force Structure Marking System Struc
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command post of the AHJ and used to deploy search and res-
cue personnel. [See Figure G.4(a).]

International orange spray paint is used to mark buildings
with their street number so that personnel can differentiate
one building from another. Existing numbers should be used
to fill in any unknown numbers. If all numbers are unknown,
arbitrary numbers can be used (odd and even used on oppo-
site sides of the street). The primary method of identification
should include the existing street name, hundred block, and
building number. Such identification is not always possible
due to postdisaster conditions. (See FEMA US&R Response Sys-
tem, Appendix D, “Structure Triage, Assessment & Marking System.”)

A standard approach to describing each building’s layout is
also used. The street side of the building is side 1. Subsequent
sides (2, 3, 4) are labeled in a clockwise direction around the
building. Internally, quadrants are described starting with the
front left corner (while standing at the front, street side of the
building) and labeled with letters starting with “A.” Subse-
quent quadrants (B, C, D) are labeled in a clockwise direction
around the interior of the building, with the core (center)

The damaged building(s) would be assigned numbers to separately 
identify them as indicated. The front of the structure(s) in question 
should be clearly marked with the new numbers being assigned  
using international orange spray paint.

If no number is identifiable in a given block then task force personnel 
will identify the street name and the hundred block for the area in 
question on other structures in proximity to the site in question.

706

701

700 Block Alpha Street 80000

704702 708 710

703 707 709705

Assigned numbersExisting number

Alpha Street 100000

In this case, structures will be assigned the appropriate numbers  
to designate and differentiate them. The front of the structure(s) in  
question should be clearly marked with the new number being  
assigned using international orange spray paint.

Alpha Street 100000

903 907 909905901

904 908 910906902

dentification Within a Geo-
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being labeled “E.” Stories are labeled 1, 2, 3, and so forth, and
basements are designated B1, B2, B3, and so forth.

It is imperative that personnel clearly identify each structure
within a geographic area. This identification will assist both in the
specific ongoing search and rescue effort and the long-term,
postdisaster identification of the site. [See Figure G.4(b).]

G.5 Victim Location Marking System. During the search func-
tion, it is often necessary to identify the location of potential
and known victims because debris in the area could com-
pletely cover, obstruct, or hide the location of any victims.
When a known or potential victim is located and not removed
immediately, victim location marking symbols are made by the
search team or others aiding the search and rescue operation.
These symbols should be made with orange spray paint or
orange crayon.

Figure G.5(a) through Figure G.5(f) illustrate examples of
the marking system in use, described as follows:

It is also important to identify locations within a single structure.

1. The address side of the structure is defined as Side 1. Other 
    sides of the structure are assigned numerically in a clockwise 
    manner from Side 1.

3. Multistory buildings must have each floor clearly identified. If  
    not clearly discernible, the floors are numbered as referenced  
    from the exterior. The grade level floor would be designated  
    Floor 1 and, moving upward the second floor would be Floor 2, 
    and so forth. Conversely, the first floor below grade level would  
    be B-1, the second B-2, and so forth.

Side 3

Side 1

Side 4Side 2

700 Block Alpha Street

2. The interior of the structure will be divided into quadrants.  
    The quadrants are identified alphabetically in a clockwise  
    manner starting from where the Side 1 and Side 2 perimeter 
    meet. The center core, where all four quadrants meet, will  
    be identified as Quadrant E (i.e., central core lobby).

Quadrant B

Quadrant A

Quadrant C

Quadrant D

E

700 Block Alpha Street

Floor 2

Floor 1

B-1

B-2

Grade

FIGURE G.4(b) Task Force Structure Marking System Struc-
ture Identification Within a Geographic Area — Single Structure.
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(1) Initially, a large [approximately 0.6 m (2 ft) across] “V” is
painted near the location of the known or potential victim.

(2) If the victim’s location is not clearly visible or if the vic-
tim is some distance from the symbol, an arrow can be
added next to the “V” pointing toward the location of
the victim.

(3) The US&R Task Force identifier is placed in the open
part of the “V.”

(4) A circle is placed around the “V” when the location of a
potential victim has been confirmed either visually, vo-
cally, or by hearing sounds that would indicate a high
probability of a victim.

(5) Confirmation can be done when the victim is initially
located, after partial debris removal, or with the use of
specialized search equipment such as video or fiber-
optic cameras.

(6) Acanine alert will normally be considered an unconfirmed
victim location, even if the alert is confirmed by a second
canine. However, such a confirming canine alert should be
interpreted as a highly probable victim location.

(7) A horizontal line is painted through the middle of the
“V” when the victim is confirmed to be deceased.

(8) An “X” is painted through the confirmed victim symbol
after all victims have been removed from the specific
location identified by the marking.

(9) New victim symbols are painted next to additional vic-
tims that are located later, near where the original vic-
tim(s) were removed (assuming the original symbol has
been “X”ed out).

(10) The victim location marking symbols and numbers of
victims, if known, must be kept on the developing site
map during the search of the structure or area.

TX

1

FIGURE G.5(a) An Example Indicating a Potential Victim.

CA

2

FIGURE G.5(b) An Example Indicating a Potential Victim in
the Direction of the Arrow.

VA

2

FIGURE G.5(c) An Example Indicating a Confirmed Live
Victim.
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G.6 Search Assessment Marking System.

G.6.1 Search Marking. Search markings must be easy to
make, easy to read, and easy to understand. To be easily
seen the search mark must be large and of a contrasting
color to the background surface. Orange spray paint seems
to be the most easily seen color on most backgrounds and
line marking or download spray cans apply the best paint
marks. A lumber marking device can be used to write addi-
tional information inside the search mark itself when it
would be difficult to write the additional information with
spray paint.

G.6.2 Main Entrance. A large distinct marking is made out-
side the main entrance of each building or structure to be
searched. This “Main Entrance” search marking will be
completed in two steps. First, a large [approximately 0.61 m
(2 ft)] single slash is made near the main entrance at the
start of the search with the search team identifier, date, and
time that they entered marked to the left of the midpoint of
the slash. After the search of the entire structure has been
completed, a second large slash is drawn in the opposite
direction, forming an “X.” Additional information is placed
in the remaining three quadrants of the Main Entrance “X,”
summarizing the entire search of the structure. The left
quadrant will already contain the search team identifier,
date, and time when the team first entered the structure.
The top quadrant is for the date and time the search team
left the structure. The right quadrant is for any significant

IN

1

FIGURE G.5(d) An Example Indicating a Confirmed De-
ceased Victim.

VA

1

FIGURE G.5(e) An Example Indicating the Removal of a
Confirmed Live Victim.

OH

1

FIGURE G.5(f) An Example Indicating the Removal of a
Confirmed Deceased Victim.0CE6B103-A485-43DC
hazards located inside the structure. The bottom quadrant
is for the number of “LIVE” or “DEAD” victims still inside
the structure; this is indicated with “L” or “D.” Use a small
“x” in the bottom quadrant if no victims are inside the struc-
ture. [See Figure G.6.2(a), Figure G.6.2(b), and Figure G.6.2(c).]

Search team 
identifier

Time of entry

SMA
T-1

1150 hr

Main Entrance Search Marking
When You Enter

FIGURE G.6.2(a) Main Entrance Search Marking When You
Enter.

Total victims 
still inside 
the structureFloors searched, 

or quadrants
Floors = F
Quadrants = Q

Date & time 
search team 
left the structure

Hazards

2-24-09
1520 hr

SMA
T-1

1150 hr

2-L
3-D

Main Entrance Search Marking
When You Exit — Incomplete Search

FIGURE G.6.2(b) Main Entrance Search Marking When You
Exit — Incomplete Search.

Total victims 
still inside 
the structureFloors searched, 

or quadrants
Floors = F
Quadrants = Q

Date & time 
search team 
left the structure

Hazards

2-24-09
1520 hr

SMA
T-1

1150 hr

2-L
3-D

Main Entrance Search Marking
When You Exit — Completed Search

FIGURE G.6.2(c) Main Entrance Search Marking When You
Exit — Complete Search.
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G.6.3 Room or Area Markings. During the search function
while inside the structure a large single slash is made upon
entry of each room or area. After the search of the room or
area has been completed a second large slash is drawn in the
opposite direction, forming an “X.” The only additional infor-
mation placed in any of the “X” quadrants while inside the
structure is that pertaining to any significant hazards or the
number of “LIVE” or “DEAD” victims. If multiple floors are
searched, a box under the X will show how many floors/
quadrants have been searched in the positive. Indicate “F” for
floors and “Q” for quadrants. [See Figure G.6.3(a) and Figure
G.6.3(b).]

G.7 The United Nations International Search and Rescue Ad-
visory Group (INSARAG). The search marking system used by
the United Nations includes the following:

(1) Structural marking should be applied on collapsed struc-
tures assessed by USAR teams.
(a) The marking should be placed near the point of entry

on the exterior of the collapsed structure that offers
the best visibility.

(b) All assessment results are to be reported to the OS-
OCC immediately.

(2) The marking consists of a 1 m × 1 m (3.3 ft × 3.3 ft) square
box.

Interior Search Marking — Each Room or Area
When You Enter

FIGURE G.6.3(a) Interior Search Marking — Each Room or
Area When You Enter.

Identify any 
victims

Identify any 
hazards

Interior Search Marking — Each Room or Area
When You Exit

FIGURE G.6.3(b) Interior Search Marking — Each Room or
Area When You Exit.
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(3) Inside the box, mark the following:
(a) “Go” if deemed safe to enter
(b) “No Go” if deemed unsafe to enter
(c) Team identification
(d) Date and time start
(e) Date and time finish

(4) Outside the box, mark the following:
(a) Hazard information (top)
(b) Missing persons (bottom)
(c) Live victims extricated (left)
(d) Dead victims removed (right)

(5) Additional information
(a) When the USAR team has completed work on the

structure to its capacity, a circle is drawn around the
entire marking.

(b) After all work on the structure has been completed
and it is confirmed there are no more victims, a hori-
zontal line is drawn through the entire marking. [See
Figure G.7.]

Annex H Classification of Spaces by Types

This annex is not a part of the requirements of this NFPA document
but is included for informational purposes only.

H.1 Guidelines. Guidelines for initial response planning within
the quantity and capability of available personnel and equipment
should include, but are not limited to, the following:

(1) Response objectives for confined space emergencies
(2) Nonentry rescue options
(3) Entry-type rescue options
(4) Determination of whether rescuer and equipment capa-

bilities are appropriate for available rescue options
(5) Needs analysis and procedures for providing emergency

decontamination to victims suspected of being contami-
nated with a hazardous material [See Figure H.1(a) through
Figure H.1(c).]

# Live 
victims 

removed

# Dead 
victims 

removedTeam ID

Go/no go

Start /finish
Date/times

Hazards
information

# Persons missing

Location(s) of
other victims

FIGURE G.7 INSARAG Marking System.
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NFPA 1670 (p. 1 of 2)

CONFINED SPACE RESCUE PRE-INCIDENT PLAN  

Action Plan:
If atmosphere is hazardous:

If patient has a spinal injury with no immediate life-threatening problems:

If patient has immediate life-threatening problems that cannot be mitigated inside space:

Explanation of Entry and Work Performed:

Space Designation:
(Unit/Vessel name and ID#)

Space Entry Configuration:

❏ Horizonal entry — length:

❏ Vertical entry — depth:

❏ w/ Vert. distribution     ❏ w/ Hor. distribution

Partial Shape:   ❏ Round   ❏ Square

❏ Other:                       & Size:            in.

Emergency Notification:   ❏ Phone    ❏ Pager    ❏ Radio    ❏ Audible signal    ❏ Intercom    ❏ Other:

Sketch / Photo of Space (If available, attach photo or sketch rough representation of space external and internal attributes):

Access to Portal:

❏ Elevated   ❏ Below grade   ❏ Grade

Internal Configuration:   ❏ Congested    ❏ Clear

Designated Rescue Staging and Emergency Service Transfer Area:

Space Location:

Date:

Statement of Rescue Entry Policy

The team will enter a space for rescue only if the hazards present are identified and capable of being effectively 
mitigated with the resources available. Confined space rescue (CSR) team members will not enter any space for 
rescue that requires or is suspected to require greater than Level B chemical protective clothing or contains an 
atmospheric monitor reading of greater than 10 percent LEL.

If conditions are acceptable and entry rescue is necessary, off-site rescue personnel will respond immediately 
upon notification to assist the on-site personnel in removal and transfer of the entrant(s) to the appropriate 
emergency services. If rescue of multiple entrants must take place during such an emergency,  they will be 
evacuated from the space one at a time.

FIGURE H.1(a) Confined Space Rescue Pre-Incident Planning Form. (Courtesy of Wright Rescue
Solutions, Inc., 2001.)

0CE6B103-A485-43DC-BF46-196656426922}
2014 Edition



1670–88 OPERATIONS AND TRAINING FOR TECHNICAL SEARCH AND RESCUE INCIDENTS

Copyright 2016 National Fire Protection Association (NFPA). Licensed, by agreement, for individual use and download on February 9, 2016 to KANSAS STATE FIRE MARSHAL for designated user BRENDA MCNORTON. No
other reproduction or transmission in any form permitted without written permission of NFPA. For inquires or to report unauthorized use, contact licensing@nfpa.org.  This NFCSS All Access subscription expires on August 31,

2016.
NFPA 1670 (p. 2 of 2)

Site Plan (Draw or attach overhead view of entry site — include and label roads and buildings):

Legend
+ = Anchor point
# = Air monitoring point
<> = Equipment staging area
X = Air cart
^ = Portable anchor
() = Rescue entrants
@ = Haul/lower system
% = Emergency retrieval
& = Rope pull-up point

North

Reported Completed By: Signature: Date:

System Description and Diagram:

Rescue Equipment & PPE Used (Indicate quantity needed):

❏ Pre-Rig lower/Pig:

❏ Pre-Rig Belay:

❏ 1st Resp. Bag:

❏ Rope Bag(s):

❏ Harnesses:

❏ Atm. Mon.(s):

❏ Port Air Supply:

❏ Air Hose:

❏ SAR:

❏ SCBA:

❏ Tripod:

❏ Radios:

❏ Con-space:

❏ CSR Forms:

❏ Edge Roller:

❏ Duct Tape:

❏ Lights:

❏ CPC:

❏ Other:

❏ Other:

❏ Other:

❏ Other:

❏ Other:

❏ Other:

Medical & Packaging Equipment Needed (Indicate quantity needed):

❏ LSP:

❏ Trauma Bag:

❏ Wristlets:

❏ OSS:

❏ Half Sled:

❏ Anklets:

❏ Long board w/straps:

❏ Sled:

❏ Basket Litter:

❏ C-Collar(s):

❏ Haz-mat Sled:

❏ Other:

Rescue Assignments (List general assignments):
• 1st Arriving Rescuer: • Other Arriving Rescuer(s):

• 2nd Arriving Rescuer: • Other:

• 3rd Arriving Rescuer: • Other:

• 4th Arriving Rescuer: • Other:

FIGURE H.1(a) Continued
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H.2 Operational Procedures. Operational procedures for re-
sponse implementation should include, but are not limited to,
the following:

(1) Scene control procedures, including control zones and
communication

(2) Incident management system consistent with the organi-
zation’s standard operating procedure

(3) Nonentry retrieval
(4) Qualifying entry-type rescues
(5) Emergency decontamination as needed
(6) 6) Technical-level rescue service assistance

H.3 Procedures for Mitigating Hazards. Specific procedures
for mitigating hazards at confined space rescue can include,
but are not limited to, consideration of the following:

(1) Personal protective equipment (PPE)
(2) Fall protection
(3) Harnesses
(4) Lockout/tagout procedures
(5) Hazard identification
(6) Scene assessment

H.4 Confined Space Hazard Identification. Procedures to
perform a confined space hazard identification include, but
are not limited to, the following:

(1) Identification of the important industrial documentation,
where available, useful in hazard identification, including
entry permits, lockout/tagout procedures and checklists,
and hot work permits

CSR Action Plan Decision Making Flowchart

Retrieval 
system available 

and effective?

Entrant is
down!

Go to
A

Go to
A

Hazards 
immediately life 

threatening?

Extract patient immediately 
on retrieval system

Transfer patient to 
emergency services for 

definitive treatment

Yes

No

No No
Injuries

worsening by 
retrieval?

Yes Yes

FIGURE H.1(b) Confined Space Rescue Plan Decision Mak-
ing Flowchart. (Courtesy of Wright Rescue Solutions, Inc., 2001.)
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(2) Selection of all applicable information necessary for
emergency responders from a material safety data sheet
(MSDS)

(3) PPE for the hazard as per NFPA 472, Standard for Compe-
tence of Responders to Hazardous Materials/Weapons of Mass
Destruction Incidents, and OSHA regulations in 29 CFR
1910.120, “Hazardous Waste Operations and Emergency
Response” (HAZWOPER)

H.5 Procedures for Scene Assessment. Procedures to per-
form a scene assessment to determine the magnitude of the
problem in terms of life safety can include, but are not limited
to, the following:

(1) The type, size, access, and internal configuration of the
confined space. Classifying spaces by “types” can be useful
in preparing a rescue training plan to include representa-
tive permit spaces for practicing rescue operations as
specified by OSHA. These types focus mainly on the
OSHA-specified criteria of opening size, configuration,
and accessibility. Another important factor to consider is
the internal configuration (congested or non-congested)
of the permit-required confined space.

(2) Information regarding current and potential hazards that
threaten victims and rescuers

(3) A risk/benefit analysis concerning the threat to rescuers
in relation to the viability of victims

H.6 Procedures for Planning Entry-Type Rescues. Procedures
for planning entry-type rescues with hazards should consider
the following issues:

(1) Options for entry-type confined space rescues beyond the
capability of operations-level personnel

(2) Selection, use, and maintenance of, as well as training
relative to, personal protective clothing and equipment
provided by the AHJ for operating in and around con-
fined space emergencies

(3) Determination of response objectives based on circum-
stances of the confined space emergency. The response
objective can involve any one of the following:
(a) Victim rescue
(b) Victim recovery
(c) Remote extrication
(d) Nonintervention

(4) Verification of the need for emergency decontamination
(5) Development of a plan of action, including safety consid-

erations, consistent with the organization’s standard oper-
ating guidelines, for entry-type confined space rescue.
Components of a typical action plan might include the
following:
(a) Site assessment
(b) Confined space assessment
(c) Resource organization and accountability [incident

management system (IMS)]
(d) Perimeters and control zones
(e) Hazard evaluation
(f) A comprehensive risk/benefit analysis that evaluates

the viability of the victim
(g) Personal protective equipment
(h) Chemical protective clothing
(i) Specialized rescue equipment
(j) Rescue/recovery objectives

(k) On-scene work assignments
(l) Communications procedures

(m) Emergency decontamination procedures (victim)
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Additional 
rescuer(s) enter 
space to assist

Package
patient 

appropriately

Extract patient 
immediately on 
rescue system

Confined Space Rescue Pre-Incident Planning Form

Can hazards
be mitigated with 
PPE to allow safe 

rescue entry?

A

Can hazards
be mitigated in time 

to effect rescue?

B

B

Call for appropriate 
resources to mitigate 

hazards

Take appropriate
precautions and

Rescuer 1 enter space

Stand down!
Recovery mode

Isolate patient 
immediately from 

harmful environment

Yes

No No

No

Yes

Environment 
immediately life- 
threatening to 

patient?

No

Yes

Can the harmful
environment

be mitigated with 
PPE?

No

Yes

Do patient’s
injuries require 

special packaging
for removal?

Package
patient 

appropriately

Extract patient 
immediately on 
rescue system

Extract 
patient 

immediately 
on rescue 

system

No

Yes

Is patient 
 breathing?

Extract patient 
immediately on 
rescue system

No

Yes

Yes

Does packaging
require another 

rescuer?

Wait for 
standby 

rescuer(s)

NoBackup rescuer(s) 
available?

Yes

FIGURE H.1(c) Confined Space Rescue Pre-Incident Planning Form Flowchart. (Courtesy of
Wright Rescue Solutions, Inc., 2001.)
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(n) Decontamination procedures (rescuers)
(o) On-scene safety and health procedures, including

personnel health monitoring, on-scene rehabilita-
tion, emergency medical care procedures, and the
designation of a safety officer

(p) Scene termination procedures
(6) Implementation of the planned response to successfully

rescue or recover victims from confined spaces by com-
pleting the following tasks:
(a) Perform the duties of an assigned position within the

local IMS
(b) Perform entry-type rescues from confined spaces
(c) Perform support functions for entry-type rescues

from confined spaces
(d) Don, safely operate, and doff appropriate personal

protective clothing including, but not limited to, liq-
uid splash protection and vapor-protective clothing,
which might be required when operating around the
scene of confined space emergencies involving haz-
ardous materials

(7) Development of procedures that include required equip-
ment and safety precautions for the following entry-type
confined space rescues:
(a) Vertical rescue
(b) Horizontal rescue
(c) Suspended victim rescue
(d) Entrapped or engulfed victim (collapse, particulate

matter, etc.)

Annex I Excavation Requirements and Soil Types

This annex is not a part of the requirements of this NFPA document
but is included for informational purposes only.

I.1 Introduction. The following is excerpted from 29 CFR
1926.651, “Specific Excavation Requirements,” and specifies
soil types.

“Cemented soil” means a soil in which the particles are
held together by a chemical agent, such as calcium carbonate,
such that a hand-size sample cannot be crushed into powder
or individual soil particles by finger pressure.

“Cohesive soil” means clay (fine grained soil), or soil with a
high clay content, which has cohesive strength. Cohesive soil
does not crumble, can be excavated with vertical side slopes,
and is plastic when moist. Cohesive soil is hard to break up
when dry, and exhibits significant cohesion when submerged.
Cohesive soils include clayey silt, sandy clay, silty clay, clay, and
organic clay.

“Dry soil” means soil that does not exhibit visible signs of
moisture content.

“Fissured” means a soil material that has a tendency to
break along definite planes of fracture with little resistance, or
a material that exhibits open cracks, such as tension cracks, in
an exposed surface.

“Granular soil” means gravel, sand, or silt (coarse grained
soil) with little or no clay content. Granular soil has no cohe-
sive strength. Some moist granular soils exhibit apparent co-
hesion. Granular soil cannot be molded when moist and
crumbles easily when dry.

“Layered system” means two or more distinctly different
soil or rock types arranged in layers. Micaceous seams or weak-
ened planes in rock or shale are considered layered.

0CE6B103-A485-43DC
“Moist soil” means a condition in which a soil looks and
feels damp. Moist cohesive soil can easily be shaped into a ball
and rolled into small diameter threads before crumbling.
Moist granular soil that contains some cohesive material will
exhibit signs of cohesion between particles.

“Plastic” means a property of a soil that allows the soil to be
deformed or molded without cracking or appreciable volume
change.

“Saturated soil” means a soil in which the voids are filled
with water. Saturation does not require flow. Saturation, or
near saturation, is necessary for the proper use of instruments
such as a pocket penetrometer or sheer vane.

“Soil classification system” means, for the purpose of this
subpart, a method of categorizing soil and rock deposits in a
hierarchy of stable rock, Type A, Type B, and Type C, in de-
creasing order of stability. The categories are determined
based on an analysis of the properties and performance char-
acteristics of the deposits and the characteristics of the depos-
its and the environmental conditions of exposure.

“Stable rock” means natural solid mineral matter that can be
excavated with vertical sides and remain intact while exposed.

“Submerged soil” means soil that is underwater or is free-
seeping.

“Type A” means cohesive soils with an unconfined, com-
pressive strength of 1.5 ton per square foot (tsf) (144 kPa) or
greater. Examples of cohesive soils are clay, silty clay, sandy
clay, clay loam, and, in some cases, silty clay loam and sandy
clay loam. Cemented soils such as caliche and hardpan are
also considered Type A. However, no soil is Type A if one of the
following conditions exists:

(1) The soil is fissured.
(2) The soil is subject to vibration from heavy traffic, pile driv-

ing, or similar effects.
(3) The soil has been previously disturbed.
(4) The soil is part of a sloped, layered system where the layers

dip into the excavation on a slope of four horizontal to
one vertical (4H:1V) or greater.

(5) The material is subject to other factors that would require
it to be classified as a less stable material.

“Type B” means one or more of the following:

(1) Cohesive soil with an unconfined compressive strength
greater than 0.5 tsf (48 kPa) but less than 1.5 tsf (144 kPa)

(2) Granular cohesionless soils including angular gravel
(similar to crushed rock), silt, silt loam, sandy loam, and,
in some cases, silty clay loam and sandy clay loam

(3) Previously disturbed soils except those that would other-
wise be classed as Type C soil

(4) Soil that meets the unconfined compressive strength or
cementation requirements for Type A but is fissured or
subject to vibration

(5) Dry rock that is not stable
(6) Material that is part of a sloped, layered system where the

layers dip into the excavation on a slope less steep than
four horizontal to one vertical (4H:1V), but only if the
material would otherwise be classified as Type B

“Type C” means one or more of the following:

(1) Cohesive soil with an unconfined compressive strength of
0.5 tsf (48 kPa) or less

(2) Granular soils including gravel, sand, and loamy sand
(3) Submerged soil or soil from which water is freely seeping
(4) Submerged rock that is not stable
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(5) Material in a sloped, layered system where the layers dip
into the excavation or a slope of four horizontal to one
vertical (4H:1V) or steeper

“Unconfined compressive strength” means the load per
unit area at which a soil will fail in compression. It can be
determined by laboratory testing or estimated in the field us-
ing a pocket penetrometer, by thumb penetration tests, and
other methods.

“Wet soil” means soil that contains significantly more mois-
ture than moist soil but in such a range of values that cohesive
material will slump or begin to flow when vibrated. Granular
material that would exhibit cohesive properties when moist
will lose those cohesive properties when wet.

The classification of soil should be made based on the re-
sults of at least one visual and at least one manual analysis.
Such analyses should be conducted by a competent person
using tests described in Appendix A (Soil Classification) of 29
CFR 1926, Subpart P, or in other recognized methods of soil
classification and testing such as those adopted by the Ameri-
can Society for Testing Materials or the U.S. Department of
Agriculture textural classification system. The visual and
manual analyses, such as those specified in Appendix A (Soil
Classification) of 29 CFR 1926, Subpart P, should be designed
and conducted to provide sufficient quantitative and qualita-
tive information as might be necessary to identify properly the
properties, factors, and conditions affecting the classification
of the soil.

Annex J Building Collapse Patterns

This annex is not a part of the requirements of this NFPA document
but is included for informational purposes only.

J.1 Collapse Patterns and Potential Victim Locations. Collapse
patterns and potential victim locations include the following:

(1) Lean-to. A lean-to is formed when one or more of the sup-
porting walls or floor joists breaks or separates at one end,
causing one end of the floor(s) to rest on the lower
floor(s) or collapse debris. Potential areas where victims
might be located are under the suspended floor and on
top of the floor at the lowest level. [See Figure J.1(a).]

Void

FIGURE J.1(a) Lean-to Floor Collapse. (Courtesy of U.S. De-
partment of Civil Defense)
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(2) V. When heavy loads cause the floor(s) to collapse near
the center, a “V” is formed . Potential areas where victims
might be located are under the two suspended floor
pieces and on top of the floor in the middle of the V. [See
Figure J.1(b).]

(3) Pancake. A pancake is formed when the bearing wall(s) or
column(s) fails completely and an upper floor(s) drops
onto a lower floor(s), causing it to collapse in a similar man-
ner. Potential areas where victims might be located are un-
der the floors and in voids formed by building contents and
debris wedged between the floors. [See Figure J.1(c).]

(4) Cantilever. A cantilever is formed when one end of the
floor(s) hangs free because one or more walls have failed
and the other end of the floor(s) is still attached to the
wall(s). Potential areas where victims might be located are
on top of or under the floors. [See Figure J.1(d).]

(5) A-frame. An A-frame occurs when flooring separates from
the exterior bearing walls but still is supported by one or
more interior bearing walls or nonbearing partitions. The
highest survival rate for trapped victims will be near the
interior partitioning. Other victims will be located in the
debris near both exterior walls. [See Figure J.1(e).]

The five collapse patterns previously shown were obtained
from U.S. Department of Civil Defense documents and are
based on World War II bomb damage to unreinforced ma-
sonry (URM) structures with wood floors and roof. There are
other collapse patterns that should also be used to describe
the result of extreme forces, other than bombs, on structures

Void

Void

FIGURE J.1(b) V-Shape Floor Collapse. (Courtesy of U.S. De-
partment of Civil Defense)

FIGURE J.1(c) Pancake Floor Collapse. (Courtesy of U.S. De-
partment of Civil Defense)
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of common, modern construction types. Ten of these collapse
patterns are shown and described in the section that follows.

J.2 Earthquake Collapse Patterns. Earthquake motion causes
forces to be generated in all types of structures. In general, the
forces are proportional to the weight of the structure. How-
ever, with careful attention to the design, using ductility and
redundancy, many structures are earthquake resistant. The de-
structive forces affect the lateral resistance of the structure,
such as shear-walls, moment frames, and X-bracing. Once the
resistance of these elements has been overcome, gravity will
cause the structure to move toward the ground. The following
are collapse patterns that have been observed:

(1) Offset Collapse Pattern — Light Frame Construction.
This pattern develops due to the unique nature of light
frame construction. The lateral load–resisting walls for
these structures can be characterized as “skin and bones”
construction, where lateral resistance to racking is pro-
vided by the sheathing (skin), but the vertical load is sup-
ported by studs and posts (bones). Therefore, when

FIGURE J.1(d) Cantilever Floor Collapse. (Courtesy of U.S.
Department of Civil Defense)

VoidVoid
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earthquake motion causes the sheathing to fail (usually in
the first story), the story (or stories) will start to lean over
(rack). The vertical load capacity of the studs and posts is
still intact, so the structure will progressively lean over un-
til it has offset about as much as the height of the story (or
stories) that have failed sheathing. [See Figure J.2(a).]

(2) Wall-Fall Collapse Pattern — Heavy Wall Construction,
Unreinforced Masonry (URM), and Tilt-Up. This pattern
develops when earthquake motion causes high forces to
be developed in the heavy walls that overcome the con-
nections between the walls and the floors/roof. The walls
can then fall outward, leaving the floors/roof partially un-
supported. The pattern is somewhat different for URM
and tilt-up construction.
(a) Wall-Fall URM. Since the walls are relatively weak,

and earthquake motion causes forces to be greatest at
the top of the wall and decrease with height, the para-
pets and upper story walls are most likely to fall. The
fall zone is normally much less than the wall height.
Because many URM buildings have residential occu-
pancies with interior partitions, the light, interior
wood frame construction will remain uncollapsed
and supported on interior bearing and nonbearing
walls. In extreme cases the full height of the URM
wall will fall, and then collapse of interior spaces is
more likely. It should be noted that URM construc-
tion in California has been the subject of statewide
ordinances that require upgrade modifications that
greatly reduce the chance of this type of collapse.
There are many vulnerable URM buildings in the
earthquake regions in the central and eastern United
States. [See Figure J.2(b).]

(b) Wall-Fall Tilt-Up. The 0.15 m to 0.20 m (6 in. to 8 in.)
reinforced concrete walls for these structures will, in
almost all cases, collapse as a unit. The fall zone in
this case will be at least the height of the wall. Since
this type of construction most commonly has ware-
house occupancy with few partitions and fairly long
roof spans, it is most likely that the end of the roof
formerly supported by the wall will collapse to the
ground. At that point, one would observe a lean-to
roof collapse, unless a more extensive roof collapse
was generated. [See Figure J.2(c).]

(3) Pancake Collapse Pattern — Heavy Floor Construction.
This pattern develops when earthquake motion causes
the columns to fail, commonly at their connection with
the floors. The heavy floors are then driven down on top
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of each other by gravity. This type of collapse has been
minimized in more modern structures (post 1975 in the
western U.S.) that have been designed and built with
greater ductility. [See Figure J.2(d).]

(4) Overturn Collapse Pattern — Heavy Floor or Heavy Steel
Construction. This pattern develops when earthquake
motion causes high tension and/or compression forces in
the exterior columns of taller, slender buildings that have
inadequate ductility in their designs. In the case of heavy
floor buildings, the columns normally fail in tension at a
spliced connection. In heavy steel buildings, the columns
fail in compression by buckling. [See Figure J.2(e).]

(5) Soft First Story Collapse Pattern — Heavy Floor. This pat-
tern develops in a building that has occupancy in the first
story, which does not permit many shear-resisting walls,
and with upper stories, which have many shear walls.
Earthquake motion becomes concentrated in the soft

FIGURE J.2(a) Offset Collapse Pattern — Light Frame Con-
struction.

FIGURE J.2(b) Wall-Fall Collapse Pattern — Heavy Wall —
URM Construction.

FIGURE J.2(c) Wall-Fall Collapse Pattern — Heavy Wall —
Tilt-Up Construction.

FIGURE J.2(d) Pancake Collapse Pattern — Heavy Floor
Construction.
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story as the minimal amount of shear resistance is over-
come and the story collapses. [See Figure J.2(f).]

(6) Random Parts Collapse Pattern — Precast Concrete Con-
struction. This pattern develops when earthquake motion
causes forces in the connections between the precast ele-
ments. When the connections fail, the affected parts fall and
a progressive collapse can be triggered that can involve most
of the structure. This type of collapse most often occurs in
“economically engineered” precast structures, such as park-
ing garages throughout the United States, as well as other
occupancies in the central and eastern United States. Once
the collapse starts, it is hard to predict how many parts will be
involved, but gravity will bring those parts directly to the
ground below. [See Figure J.2(g).]

FIGURE J.2(e) Overturn Collapse Pattern — Heavy Floor or
Heavy Steel Construction.

FIGURE J.2(f) Soft First Story Collapse Pattern — Heavy
Floor Construction.

Column

Slabs

Wall 
panel

Beams

FIGURE J.2(g) Random Fall Collapse Pattern — Precast
Concrete Construction.
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(7) Wind Collapse. Depending on its speed, wind can cause
many detrimental effects to structures and parts of struc-
tures. Light, projecting parts can be lifted away and depos-
ited at great distances. In very severe tornado winds, light
structures are shredded and torn apart. A common col-
lapse pattern that has been observed for partially remain-
ing structures is the roof lift-off collapse pattern, which
occurs in light frame and heavy wall construction. This
pattern develops when the roof is lifted off, either due to
aerodynamic lift or the wind penetrating the structure.
Once the lateral transfer bracing provided by the roof has
been removed from the walls, the walls are vulnerable to
falling out (or in). The wall-fall can be limited at corners
or if there are other elements that can provide lateral
support. [See Figure J.2(h).]

(8) Blast Collapse. Blasts produce very high, but short-
duration, pressures on surfaces in all directions from the
ignition point. Light structures will be completely blown
away, in no particular pattern. The effect of blast is very
different from that of earthquake. In the case of blast, the
pressure is exerted equally in all directions from the ori-
gin. A common collapse pattern is the lift and drop col-
lapse pattern. This pattern develops when a blast origi-
nates within or immediately adjacent to a structure. The
pressure wave radiates out in all directions, but the most
detrimental effect is upward pressures on concrete slabs
that have been designed for only gravity forces. If the re-
inforcing steel has been provided to resist only downward,
gravity forces, the concrete has only its weight to resist the
upward blast pressure. Since concrete is weak in tension,
the slabs are lifted, destabilizing adjacent columns, and a
significant part of the structure falls to the ground (or
basement). Part of the damaged slabs can end up precari-
ously hanging from the remaining structure. Figure J.2(i)
shows a three-step, probable collapse sequence based on the
Murrah Federal Office Building, Oklahoma City, 1995.

FIGURE J.2(h) Wind Lift Collapse — Roof Off, Walls Collapse.

1 2 3

FIGURE J.2(i) Lift and Drop Collapse Pattern — Concrete
Heavy Floor Construction.
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(9) Fire Collapse. Depending on the type of construction, there
are many collapse patterns due to fire. In the case of light
frame construction, the entire structure might be con-
sumed. There are a few cases where a heavy floor or heavy,
fireproofed steel has collapsed. Figure J.2(j) shows a com-
mon type of collapse pattern caused by fire. This pattern
develops when the wood floor and the roof, which provide
the lateral, transfer bracing for the walls, have burned out.
This leaves the unbraced walls standing without adequate
lateral support, and they could collapse in high winds.

Annex K Animal Technical Rescue

This annex is not a part of the requirements of this NFPA document
but is included for informational purposes only.

K.1 General. Chapter 17 is intended to address all animals as
defined in this document. As an overlying concept, the most
significant changes to requirements as defined in Chapters 1
through 15 are that the animal can be larger, can require spe-
cial equipment or improvised systems, has a greater ability to
cause harm to the rescuer (due to unpredictable behavior,
force potential, size, biting, and kicking, among other haz-
ards), and that system safety factors can be lower than what is
considered appropriate for human rescue loads; potentially as
low as a 2 to 1 system safety factor.

K.2 Awareness Level.

K.2.1 An appropriately trained veterinarian or similar indi-
vidual, as identified per the AHJ, is a critical resource to improve
the animal’s welfare and potential outcome, as well as the safety
of the first responders involved in the rescue. Local AHJ re-
sources should be “pre-planned” to understand roles and re-
sources. Some of the AHJ have law enforcement officers trained
and authorized to administer a limited dose of drugs; some have
animal control agencies; while others have pre-arranged relation-
ships with local DVMs to assist in an emergency.

K.2.2 By using portable fencing, scene control can be estab-
lished until more resources (an appropriately trained veteri-
narian, animal control officer, law enforcement officer, etc.)
are available to provide appropriate capture, which can even
require remote chemical capture delivery system assistance.
(See Figure K.2.2.)

K.2.3 Special hazards including being bitten, scratched,
kicked, and so on can require bite gloves, bite sleeves, face
shields, helmets, physical board/barriers, poles, nets, muzzles,

FIGURE J.2(j) Fire Burn-Out Collapse Pattern — Roof/Floor
Burn-Out — Heavy Wall Construction — URM or Tilt-Up.
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and so forth. In the event a responder is bitten or scratched,
medical treatment is required. Claws and teeth carry signifi-
cant concerns for infection.

K.2.4 Awareness-level personnel should know that large ani-
mal technical rescue gear should not be used for human res-
cue and should be kept separate.

K.3 Operations Level.

K.3.1 See Figure K.3.1(a) through Figure K.3.1(f) for behav-
ioral clues such as postures, faces, and ears of various animals.

K.3.2 See Figure K.3.2 for creating an improvised restraint
device.

K.3.3 Improvised or commercial harnesses used for securing
and moving animals should utilize webbing-like material (to
include fire hose), 6.096 m (20 ft) or greater in length by
10.160 cm (4 in.) or greater in contact width (note 2.5 in.

FIGURE K.2.2 A Portable Fencing System Used to Contain a
Loose Animal — in This Case a Llama. Many animals cannot
and should not be individually restrained. (Photo courtesy of
Henrico Fire.)
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diameter fire hose is 4 in. contact width). This material can be
used to create a simple forward assist, a slip knot/choke, or a
lark’s foot (also known as a girth hitch configuration) for an
assist and a swiss seat on the chest (also known as a Wideman
configuration) for a forward assist. Two pieces of webbing-type
material, 6.096 m (20 ft) or greater in length and 10.160 cm
(4 in.) or greater in width, can be used to conduct a sideways
drag or sideways Hampshire Slip. A Nicopoulos needle, floss-
ing method with webbing, or a Strop Guide or similar devices
should be used to arrange webbing on the downed victim.
These are commonly used methods, but are not meant to be
exclusive. Head and eye protection should be used during a
drag/slide. For animal and responder safety, sedation should
be considered before initiating a drag/slide. [See Figure
K.3.3(a) through Figure K.3.3(e)]

FIGURE K.3.1(a) A Dog Inside the Alertness Zone Around the
Llama. The llama’s ears and eyes are watching the dog’s approach
— very focused to the front. When the dog gets too close the
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llama will attack or flee. (Photo courtesy of Tomas Gimenez, SC.)
ACTIVE SUBMISSION AROUSAL

DEFENSIVE AGGRESSION AGGRESSIVE ATTACK

ears back

raised paw

eyes half 
closed, blinking

hackles may be up

ears up, forward

tail up, 
bristled,
stiff wag

mouth nearly closed, 
tongue tip darts out

tail hangs 
low, slow wag

eyes large, hard staring

stiff legged, weight over 
front legs

muzzle tense, lips 
lifted to display teeth

muzzle tense,
wrinkled and snarling,
teeth exposed

ears back, 
pupils dilated

tail down 
and tensed

posture mildly 
crouched, weight
over rear legs

hackle may be up

tail stiff, raised

charging, weight forward

ears erect, tilted forward

lips curled
eyes staring

teeth bared, snarling

FIGURE K.3.1(b) Dog Behavior Clues. (Images courtesy of Rescue 3 International.)
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K.3.4 Commercial system examples include the Becker Sling
kit, UC Davis Animal Lift, and the UC Davis Anderson Sling.
(See Figure K.3.4.) Please note the following:

(1) An improvised system can be made from webbing/fire
hose (2.5 in. hose) providing at least 10.160 cm (4 in.) in
contact width. At least two belly straps and one breast
strap should be used on horses. There should be a
spreader bar as the overhead to improve balance of the
load and lessen stress on the spine of the animal. The
breast strap should not be against the animal’s airway.
These are simple lifting systems for emergency rescue and
should not be used for more than 15 minutes.

FIGURE K.3.1(c) Cat Behavior Clues. (Image courtesy of Sarah
Hartwell — www.Messybeast.com.)

FIGURE K.3.1(d) Aggressive Attack by a Llama on a Dog
Inside the Llama’s Personal Space — Specifically, Inside the
Action Zone. The dog is reacting by attempting to flee. Note
the llama’s pinned back ears. It looks the same in horses and
cattle. (Photo courtesy of Tomas Gimenez, SC.)
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FIGURE K.3.1(e) The Horse on the Left Is Very Aggressive,
Pinning Its Ears and Stepping Forward, while the Horse on the
Right Is Stepping and Looking Backward for a Way Out. (Photo
courtesy of Tori Miller.)
FIGURE K.3.1(f) A Horse Using Its Ears and Eyes to “Watch”
Behind Itself. The horse is aware of something behind it. If
the horse gets concerned enough it will attempt to turn around
and alert on the object or animal by putting its eyes and ears on
it. Also note, the responder is in a safe position near the
horse’s shoulder — out of the “fight or flight” path. (Photo
courtesy of Rebecca Gimenez, GA.)
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(2) Lift off and landing are the two most dangerous times.
Sedation of the animal should be seriously considered
when attempting a vertical lift.

(3) Using any webbing system with a girth band could in-
crease the potential for the animal to have an adverse,
sudden, and dangerous reaction such as bucking, tipping,
kicking, or attempting to run. These risks can be miti-
gated with sedation.

(4) More highly engineered systems such as the Anderson
Sling can be used for extended lifts and helicopter res-
cues as a Technician Level Skill.

FIGURE K.3.3(a) Simple Forward Assist. Large animals need
egress room to move forward and the path should be twice as
wide and 11⁄2 times as tall as the animal for the safety of the
animal and the handler. Horses should be able to move their
heads to balance and assist in rescues. (Image courtesy of John
Haven.)

FIGURE K.3.2 Emergency Rope Halter. Start with 15 ft to
20 ft of rope, put the bight over the horse’s neck, and collect it
back to the starting side. Using the standing portion of rope,
push a small loop through the bight, feed that loop over the
animal’s nose, and dress the rope over the nose and behind the
ears of the horse. Use the standing portion of the rope as the
leadrope. (Image courtesy of John Haven.)

{0CE6B103-A485-43D
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FIGURE K.3.3(b) Wideman, Double Wrap, or Swiss Seat. (Im-
FIGURE K.3.3(c) Lark’s Foot (also known as the Girth
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FIGURE K.3.3(d) Backwards Drag and Sideways Drag/
Hampshire Slip. (Image courtesy of John Haven.)



(Photo courtesy of John Haven.)
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K.3.5 See Figure K.3.5 for an improvised dog harness.

K.3.6 Cats should be “scruffed” behind their neck, supported
under their hind end, and put in a cage, an empty rope bag, or
other confined transport device, rear end first. Animals weigh-
ing under 136.078 kg (300 lb) can be considered within a
“2-person load” and attached to the rescuer’s primary rescue
line similar to a victim pickoff with Prusiks. Dogs should be
muzzled prior to trying to put in a rescue sling. See Figure
K.3.6(a) through Figure K.3.6(c) for an improvised rescue
muzzle.

FIGURE K.3.3(e) Use of a Tail Tie for Direction Pulls, Rear
End Manipulation, and Assisting with Standing Efforts. It is
acceptable practice to use the tail tie as a point of attachment
in maneuvering a horse with the following considerations: the
knot is tied below the tailbone to prevent life-threatening in-
jury to the horse, and only nonmotorized, nonmechanical ad-
vantage, single-person force should be used when utilizing the
tail for pulling or lifting. A sheet bend with a quick release is
commonly used for this application. (Image courtesy of Dr. John
Madigan, UC Davis College of Veterinary Medicine.)

FIGURE K.3.4 The Becker Sling System. Here it is used in a
vertical lift of a live animal [weighing 601 kg (1325 lb)] with a
TLAER-rated A frame. The overhead features two lifting
points and an emergency release system. The breast strap does
not impede the trachea — it just holds the strap behind the
front legs in position. The lead line attached to the horse’s
head is used for control during and after the rescue. (Photo
courtesy of Henrico Fire, VA.)
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FIGURE K.3.5 Rescue 3 International Technique. This is es-
sentially a “swiss seat” configuration, which takes the pressure
off of the animal’s airway when lifted, and, by grabbing all the
loops around the body, ensures no cinching during the lift.
FIGURE K.3.6(a) Improvised Rescue Muzzle — Step One. A
simple overhand knot in a webbing-like material can then be
slipped over an animal’s muzzle. (Photo courtesy of Sierra Rescue.)
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FIGURE K.3.6(b) Improvised Rescue Muzzle — Step Two.
The muzzle can then be secured with an additional overhand
knot under the jaw. (Photo courtesy of Sierra Rescue.)
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K.3.7 Use of a mud lance/jetting wand (either air or water
injected) can break the suction around the animal’s legs prior
to attempting an extraction from an adhesive material. (See
Figure K.3.7.)

K.3.8 An inflatable platform can be used to access an animal
out in water, mud, or surface ice. The rescuer should stay
above the rescue environment. Additionally, a platform can be
used as edge protection to extricate the animal with a sideways
drag manipulation method. Platforms can be anything that
increases the surface area of the rescuer’s feet on top of the
rescue environment or provides edge protection (tarps, in-
flated rescue platforms, plywood, Rescue Glide, etc.).

K.3.9 See Figure K.3.9 for fight or flight zones, tipping
points, and so forth.

K.4 Technician Level.

K.4.1 A commercially tested and rated specialized large ani-
mal lifting system, along with specialized protocols, should be

FIGURE K.3.6(c) Improvised Rescue Muzzle — Step Three.
The muzzle can be secured behind the animal’s head with a
quick-release knot. (Photo courtesy of Sierra Rescue.)

FIGURE K.3.7 Mud Rescue. (Image courtesy of John Haven.)
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used for extended lifts to include long line helicopter opera-
tions. An example of this is the Anderson Sling.

K.4.2 Organizations should recognize the difficulty associ-
ated with attempting to sufficiently disperse the victim’s body
weight to move them from the water and onto the surface of
the ice. Cutting a path through the ice and then treating it as a
water rescue is recommended as a method of overcoming this
difficulty.

K.4.3 Significant concerns in performing animal technical
rescue are recognizing the loads involved, and being able to
calculate system safety factor, particularly when considering
the lower system safety factor involved, and how animal fight
or flight behavior can create shock in the system. While small
horses, bears, and certainly smaller household pets and small
farm animals operate within a “2 person” rescue load, or
272.155 kg (600 lb), being able to estimate the weight of a
horse, cow, or other large animal is critical given the already
limited system safety factor. There are several options that
meet the practical use of a field rescue per Dr. Rebecca Gime-
nez’s research:

(1) Johnson, et al., 1989 evaluated trends in horsemen vi-
sually evaluating weights of horses. There was no rela-
tionship between years of experience and accuracy of
estimation. Eighty-eight percent of evaluations under-
estimated horse weights by 84.368 kg (186 lb). Visual es-
timation produced errors of 20 percent to 25 percent, or
41.731 kg (92 lb). Using this method, a 453.592 kg
(1000 lb) horse could weigh 340.194 kg (750 lb) or 566.991
kg (1250 lb). (See Figure K.4.3.)

K.4.4 Trailer accidents and the need for animal extrication
face significant and complex hazards. The potential need to
stabilize a trailer prior to extrication, recognizing significant

Blind spot
shaded gray

Handler’s
position to stop

movement

Handler’s
position to start

movement
45°

60°

90°

Point of balance

Edge of
flight zone

A
B

FIGURE K.3.9 Diagram of a Cow’s Flight Zone and Point of
Balance. Body position in relation to the animal’s shoulder, or
point of balance, can be used to turn the animal in a different
direction. If a responder moves into the flight zone behind the
point of balance, the animal will move forward. If a responder
moves into the flight zone in front of the point of balance, the
animal will turn and head in the opposite direction. The angle
of approach determines the angle at which the animal will
move away from a rescuer. Movement will stop when the re-
sponder moves out of the animal’s flight zone. (Image courtesy
of Dr. Temple Grandin, 1989.)
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weight shift as the victim is extracted, and recognition of all
the potential hazards associated with a trailer (such as fuel,
propane, generators, batteries, and other flammables), as well
as the potential of having a person in the trailer. There is also
the potential for multiple victims, interior shifted loads, ani-
mals tied in that need to be cut loose prior to extrication, and
slippery fluids that might endanger the rescuers. Trailers meet
the OSHA definition of “confined space” rescue.

K.4.4.1 In extremely rare instances, the trailer might have only
turned over partway and it might have sufficient structural in-
tegrity to allow for an uprighting before extrication of the
animal victims.

K.4.4.2 Normally the animal will have already righted itself
inside the trailer and it would be more stressful and dangerous
to attempt to upright the trailer. (See Figure K.4.4.2.)

K.4.4.3 Numerous obstacles inside most trailers (chains,
gates, dividers, and hay nets) can further entrap the animal. As
with human incidents, responders should follow normal ve-
hicle extrication techniques, such as flapping the metal out-
ward and padding to allow for dragging the victim out. Soap
or other friction reduction agents might also be helpful.

K.4.5 Airlift special concerns such as Anderson sling needs,
drogue chutes, and so on should be considered with the use of
a Type II helicopter. It should be noted that improvised web-
bing, slings, and so forth should not be used for extended lifts.
They do not provide proper support of the animal, and will
result in excess chest pressure, making it difficult for the ani-
mal to breathe. The added risk of panic with the wind, noise,
and so on from a helicopter can increase the risk of the animal
coming out of a less encompassing system.

K.4.6 Animals often find themselves in sewer-like environ-
ments, such as canals with chemicals after flooding, which
might require the responder to treat the rescue as a hazmat-
type event. This will entail proper PPE for the rescuers both
during the rescue and during any decontamination of the vic-
tim. Handling skills are considered paramount, use of seda-
tion is usually necessary, and the logistical considerations

FIGURE K.4.3 A Veterinarian Uses a Weight Tape to Measure
the Weight of a Neglected Horse. Weight tape has an effective
margin of error of 15%. The “cowboy method” (heart girth
× heart girth × length / 300 + 50 = weight) has a margin of error
of up to 15%. (Photo courtesy of PEARL, Inc.)
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could make rescue challenging in most scenarios involving
multiple animals.

Annex L Informational References

L.1 Referenced Publications. The documents or portions
thereof listed in this annex are referenced within the informa-
tional sections of this standard and are not part of the require-
ments of this document unless also listed in Chapter 2 for
other reasons.

L.1.1 NFPA Publications. National Fire Protection Associa-
tion, 1 Batterymarch Park, Quincy, MA 02169-7471.

NFPA 220, Standard on Types of Building Construction, 2012
edition.

NFPA 472, Standard for Competence of Responders to Hazardous
Materials/Weapons of Mass Destruction Incidents, 2013 edition.

NFPA 473, Standard for Competencies for EMS Personnel Re-
sponding to Hazardous Materials/Weapons of Mass Destruction Inci-
dents, 2013 edition.

NFPA 1006, Standard for Technical Rescuer Professional Qualifi-
cations, 2013 edition.

NFPA 1500, Standard on Fire Department Occupational Safety
and Health Program, 2013 edition.

NFPA 1561, Standard on Emergency Services Incident Manage-
ment System and Safety Command, 2014 edition.

NFPA 1581, Standard on Fire Department Infection Control Pro-
gram, 2010 edition.

NFPA 1982, Standard on Personal Alert Safety Systems (PASS),
2013 edition.

NFPA 1983, Standard on Life Safety Rope and Equipment for
Emergency Services, 2012 edition.

FIGURE K.4.4.2 A Horse Trying to Right Itself. Rescuers
should be aware that floormats or the flooring itself might have
come loose or shifted. (Photo courtesy of Dr. Rebecca Gimenez.)
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L.1.2 Other Publications.

L.1.2.1 BOCA Publications. Building Officials and Code Ad-
ministrators International, 4051 W. Flossmoor Road, Country
Club Hills, IL 60478-795.

National Building Code, 1999.

L.1.2.2 ICBO Publications. International Conference of
Building Officials, 5360 S. Workman Mill Road, Whittier, CA
90601-2298.

Uniform Building Code, 1997.

L.1.2.3 SBC Publications. Southern Building Code Congress
International, 900 Montclair Road, Birmingham, AL 35213.

Standard Building Code, 1999.

L.1.2.4 U.S. Government Publications. U.S. Government
Printing Office, Washington, DC 20402.

DHS/FEMA Disaster Assistance Policy DAP9523.19, 2007.
DHS/FEMA National Urban Search and Rescue (US & R) Re-

sponse System, 2013. Available online at http://www.fema.gov/
urban-search-rescue.

FAA, Aeronautical Information Manual, 2012.
FEMA Earthquake Hazards Reduction Series 41, Rapid Vi-

sual Screening of Buildings for Potential Seismic Hazards: A Hand-
book, 2002.

H.R. 3858 (109th): Pets Evacuation and Transportation
Standards Act of 2006.

National Search and Rescue Committee, U.S. National
Search and Rescue Supplement to the International Aeronautical and
Maritime Search and Rescue Manual, 2000.

National Search and Rescue Committee, U.S. National
Search and Rescue Plan, 2007.

Title 29, Code of Federal Regulations, Part 1910.120, “U.S.
Federal OSHA Standard on Hazardous Waste Operations and
Emergency Response” (HAZWOPER).

Title 29, Code of Federal Regulations, Part 1910.146,
“Permit-Required Confined Spaces.”

Title 29, Code of Federal Regulations, Part 1910.1030
(OSHA), “Blood-Borne Pathogens.”

Title 29, Code of Federal Regulations, Part 1926, Subpart P,
Appendix A, “Soil Classification.”

Title 29, Code of Federal Regulations, Part 1926, Subpart P,
Appendix B, “Excavations, Sloping and Benching.”

Title 29, Code of Federal Regulations, Part 1926, Subpart P,
Appendix C.”

Title 29, Code of Federal Regulations, Part 1926.651, “Spe-
cific Excavation Requirements.”

Title 29, Code of Federal Regulations, Part 1926.652, Sub-
part P, Excavations, Requirements for protective systems.

Title 29, Code of Federal Regulations, Part 1926.800
(OSHA).

Title 30, Code of Federal Regulations 49.2, Availability of
mine rescue teams.

U.S. Department of Homeland Security, National Re-
sponse Framework, 2008.

L.1.2.5 Other Publications. IMO/ICAO, International Aero-
nautical and Maritime Search and Rescue Manual: Vol. I–III, Inter-
national Maritime Organization (IMO) and International
Civil Aviation Organization (ICAO), London/Montreal, 2010.

Mountain Rescue Association, Mountain Rescue Association
Policies, POLICY 105 Personnel Guidelines, 1999.
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L.2 Informational References. The following documents or
portions thereof are listed here as informational resources only.
They are not a part of the requirements of this document.

The following list provides additional sources for information
on the operations and training of technical rescue incidents.

L.2.1 NFPA Publications. National Fire Protection Associa-
tion, 1 Batterymarch Park, Quincy, MA 02169-7471.

NFPA 101®, Life Safety Code®, 2012 edition.
NFPA 1600®, Standard on Disaster/Emergency Management and

Business Continuity Programs, 2013 edition.
NFPA 1620, Standard for Pre-Incident Planning, 2010 edition.
NFPA 1989, Standard on Breathing Air Quality for Emergency

Services Respiratory Protection, 2013 edition.
NFPA 5000®, Building Construction and Safety Code®, 2012.

L.2.2 ICC Publications. International Code Council, 500
New Jersey Avenue, NW, 6th Floor, Washington, DC 20001.
(www.iccsafe.org)

International Building Code
International Existing Building Code
International Fire Code
International Fuel Gas Code
International Mechanical Code
International Plumbing Code
International Residential Code

L.2.3 U.S. Government Publications. U.S. Government Print-
ing Office, Washington, DC 20402.

Federal Emergency Management Agency, U.S. Fire Admin-
istration, New Techniques in Vehicle Extrication, FA-152, FEMA
USFA, Emmitsburg, MD, September, 1994.

National Search and Rescue Committee, Catastrophic Inci-
dent Search and Rescue Addendum to the National Search and Rescue
Supplement to the International Aeronautical and Maritime Search
and Rescue Manual, Version 2.0, 2009.

National Search and Rescue Committee, Land Search and
Rescue Addendum to the National Search and Rescue Supplement to
the International Aeronautical and Maritime Search and Rescue
Manual, Version 1.0, 2011.

U.S. Army Corp of Engineers, Urban Search & Rescue Pro-
gram, Urban Search & Rescue Shoring Operations Guide, 3rd Edi-
tion, 2012.

U.S. Army Corp of Engineers, Urban Search & Rescue Pro-
gram, Structural Specialist Shoring Operations Guide, 7th Edition,
November 2012.

U.S. Department of Commerce, NOAA Diving Manual,
Fifth Edition, Best Publishing Company, 2013.

U.S. Department of Homeland Security, National Incident
Management System, 2008.

U.S. Department of Homeland Security, Science and Tech-
nology, Field Guide for Building Stabilization and Shoring Tech-
niques, BIPS 08, October 2011.

U.S. Department of Labor, OSHA Technical Manual, avail-
able online at http://www.osha.gov/dts/osta/otm/otm_
toc.html.

U.S. Department of Labor, OSHA Construction Re-
source Manual, available online at http://www.osha.gov/
Publications/Const_Res_Man/index.html.

U.S. Navy, U.S. Navy Diving Manual, Commander, Naval Sea
Systems Command, Version 6, April, 2008. Available online at
http://www.usu.edu/scuba/navy_manual6.pdf.
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Sequence of Events for the Standards 
Development Process

As soon as the current edition is published, a Standard is open 
for Public Input

Step 1: Input Stage 
•	 Input accepted from the public or other committees 

for consideration to develop the First Draft
•	 Committee holds First Draft Meeting to revise Stan-

dard (23 weeks)
Committee(s) with Correlating Committee (10 weeks)

•	 Committee ballots on First Draft (12 weeks)
Committee(s) with Correlating Committee (11 weeks)

•	 Correlating Committee First Draft Meeting (9 weeks)
•	 Correlating Committee ballots on First Draft (5 weeks)
•	 First Draft Report posted

Step 2: Comment Stage
•	 Public Comments accepted on First Draft (10 weeks)
•	 If Standard does not receive Public Comments and the 

Committee does not wish to further revise the Stan-
dard, the Standard becomes a Consent Standard and 
is sent directly to the Standards Council for issuance

•	 Committee holds Second Draft Meeting (21 weeks)
Committee(s) with Correlating Committee (7 weeks)

•	 Committee ballots on Second Draft (11 weeks)
Committee(s) with Correlating Committee (10 weeks)

•	 Correlating Committee First Draft Meeting (9 weeks)
•	 Correlating Committee ballots on First Draft (8 weeks)
•	 Second Draft Report posted

Step 3: Association Technical Meeting
•	 Notice of Intent to Make a Motion (NITMAM) ac-

cepted (5 weeks)
•	 NITMAMs are reviewed and valid motions are certified 

for presentation at the Association Technical Meeting
•	 Consent Standard bypasses Association Technical 

Meeting and proceeds directly to the Standards Coun-
cil for issuance

•	 NFPA membership meets each June at the Association 
Technical Meeting and acts on Standards with “Certi-
fied Amending Motions” (certified NITMAMs)

•	 Committee(s) and Panel(s) vote on any successful 
amendments to the Technical Committee Reports 
made by the NFPA membership at the Association 
Technical Meeting

Step 4: Council Appeals and Issuance  
of Standard
•	 Notification of intent to file an appeal to the Standards 

Council on Association action must be filed within 20 
days of the Association Technical Meeting

•	 Standards Council decides, based on all evidence, 
whether or not to issue the Standards or to take other 
action 

Committee Membership 
Classifications1,2,3,4

The following classifications apply to Committee mem-
bers and represent their principal interest in the activity 
of the Committee.

1.	 M	 Manufacturer: A representative of a maker or 
marketer of a product, assembly, or system, or 
portion thereof, that is affected by the standard.

2.	 U	 User: A representative of an entity that is subject 
to the provisions of the standard or that volun-
tarily uses the standard.

3.	 IM	 Installer/Maintainer: A representative of an en-
tity that is in the business of installing or main-
taining a product, assembly, or system affected 
by the standard.

4.	 L	 Labor: A labor representative or employee con-
cerned with safety in the workplace.

5.	 RT	 Applied Research/Testing Laboratory: A representa-
tive of an independent testing laboratory or in-
dependent applied research organization that 
promulgates and/or enforces standards.

6.	 E	 Enforcing Authority: A representative of an agen-
cy or an organization that promulgates and/or 
enforces standards.

7.	 I	 Insurance: A representative of an insurance 
company, broker, agent, bureau, or inspection 
agency.

8.	 C	 Consumer: A person who is or represents the ul-
timate purchaser of a product, system, or ser-
vice affected by the standard, but who is not 
included in (2).

9.	 SE	 Special Expert: A person not representing (1) 
through (8) and who has special expertise in 
the scope of the standard or portion thereof.

NOTE 1: “Standard” connotes code, standard, recom-
mended practice, or guide.

NOTE 2: A representative includes an employee.

NOTE 3: While these classifications will be used by the 
Standards Council to achieve a balance for Technical 
Committees, the Standards Council may determine that 
new classifications of member or unique interests need 
representation in order to foster the best possible Com-
mittee deliberations on any project. In this connection, 
the Standards Council may make such appointments 
as it deems appropriate in the public interest, such as 
the classification of “Utilities” in the National Electrical 
Code Committee.

NOTE 4: Representatives of subsidiaries of any group 
are generally considered to have the same classification 
as the parent organization.
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Submitting Public Input / Public Comment through the Electronic Submission System (e-Submission):  

As soon as the current edition is published, a Standard is open for Public Input.  

Before accessing the e-Submission System, you must first sign-in at www.NFPA.org. Note: You will be asked to sign-in or 
create a free online account with NFPA before using this system: 

a. Click in the gray Sign In box on the upper left side of the page. Once signed-in, you will see a red “Welcome” 
message in the top right corner.   

b. Under the Codes and Standards heading, Click on the Document Information pages (List of Codes & Standards), 
and then select your document from the list or use one of the search features in the upper right gray box. 

OR 

a. Go directly to your specific document page by typing the convenient short link of www.nfpa.org/document#, 
(Example: NFPA 921 would be www.nfpa.org/921) Click in the gray Sign In box on the upper left side of the page.  
Once signed in, you will see a red “Welcome” message in the top right corner. 

To begin your Public Input, select the link The next edition of this standard is now open for Public Input (formally 
“proposals”) located on the Document Information tab, the Next Edition tab, or the right-hand Navigation bar.  Alternatively, 
the Next Edition tab includes a link to Submit Public Input online  

At this point, the NFPA Standards Development Site will open showing details for the document you have selected. This 
“Document Home” page site includes an explanatory introduction, information on the current document phase and closing 
date, a left-hand navigation panel that includes useful links, a document Table of Contents, and icons at the top you can click 
for Help when using the site. The Help icons and navigation panel will be visible except when you are actually in the process 
of creating a Public Input. 

Once the First Draft Report becomes available there is a Public comment period during which anyone may submit a Public 
Comment on the First Draft.   Any objections or further related changes to the content of the First Draft must be submitted at 
the Comment stage.   

To submit a Public Comment you may access the e-Submission System utilizing the same steps as previous explained for the 
submission of Public Input.  

For further information on submitting public input and public comments, go to:  http://www.nfpa.org/publicinput 

Other Resources available on the Doc Info Pages 

Document information tab: Research current and previous edition information on a Standard 

Next edition tab: Follow the committee’s progress in the processing of a Standard in its next revision cycle. 

Technical committee tab:  View current committee member rosters or apply to a committee 

Technical questions tab:  For members and Public Sector Officials/AHJs to submit questions about codes and standards to 
NFPA staff. Our Technical Questions Service provides a convenient way to receive timely and consistent technical assistance 
when you need to know more about NFPA codes and standards relevant to your work. Responses are provided by NFPA staff 
on an informal basis. 

Products/training tab: List of NFPA’s publications and training available for purchase. 

Community tab: Information and discussions about a Standard 
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Information on the NFPA Standards Development Process 

I. Applicable Regulations. The primary rules governing the processing of NFPA standards (codes, standards, recommended practices, and 
guides) are the NFPA Regulations Governing the Development of NFPA Standards (Regs). Other applicable rules include NFPA Bylaws, 
NFPA Technical Meeting Convention Rules, NFPA Guide for the Conduct of Participants in the NFPA Standards Development Process, 
and the NFPA Regulations Governing Petitions to the Board of Directors from Decisions of the Standards Council. Most of these rules and 
regulations are contained in the NFPA Standards Directory. For copies of the Directory, contact Codes and Standards Administration at 
NFPA Headquarters; all these documents are also available on the NFPA website at “www.nfpa.org.”  

The following is general information on the NFPA process. All participants, however, should refer to the actual rules and regulations for a 
full understanding of this process and for the criteria that govern participation.  

II. Technical Committee Report. The Technical Committee Report is defined as “the Report of the responsible Committee(s), in 
accordance with the Regulations, in preparation of a new or revised NFPA Standard.” The Technical Committee Report is in two parts and 
consists of the First Draft Report and the Second Draft Report. (See Regs at 1.4) 

III. Step 1: First Draft Report. The First Draft Report is defined as “Part one of the Technical Committee Report, which documents the 
Input Stage.” The First Draft Report consists of the First Draft, Public Input, Committee Input, Committee and Correlating Committee 
Statements, Correlating Input, Correlating Notes, and Ballot Statements. (See Regs at 4.2.5.2 and Section 4.3)  Any objection to an action 
in the First Draft Report must be raised through the filing of an appropriate Comment for consideration in the Second Draft Report or the 
objection will be considered resolved. [See Regs at 4.3.1(b)] 

IV. Step 2: Second Draft Report. The Second Draft Report is defined as “Part two of the Technical Committee Report, which documents 
the Comment Stage."  The Second Draft Report consists of the Second Draft, Public Comments with corresponding Committee Actions 
and Committee Statements, Correlating Notes and their respective Committee Statements, Committee Comments, Correlating Revisions, 
and Ballot Statements. (See Regs at Section 4.2.5.2 and 4.4)  The First Draft Report and the Second Draft Report together constitute the 
Technical Committee Report.  Any outstanding objection following the Second Draft Report must be raised through an appropriate 
Amending Motion at the Association Technical Meeting or the objection will be considered resolved. [See Regs at 4.4.1(b)] 
 
V. Step 3a: Action at Association Technical Meeting. Following the publication of the Second Draft Report, there is a period during 
which those wishing to make proper Amending Motions on the Technical Committee Reports must signal their intention by submitting a 
Notice of Intent to Make a Motion. (See Regs at 4.5.2)  Standards that receive notice of proper Amending Motions (Certified Amending 
Motions) will be presented for action at the annual June Association Technical Meeting. At the meeting, the NFPA membership can 
consider and act on these Certified Amending Motions as well as Follow-up Amending Motions, that is, motions that become necessary as 
a result of a previous successful Amending Motion. (See 4.5.3.2 through 4.5.3.6 and Table1, Columns 1-3 of Regs for a summary of the 
available Amending Motions and who may make them.) Any outstanding objection following action at an Association Technical Meeting 
(and any further Technical Committee consideration following successful Amending Motions, see Regs at 4.5.3.7 through 4.6.5.3) must be 
raised through an appeal to the Standards Council or it will be considered to be resolved.  
 
VI. Step 3b: Documents Forwarded Directly to the Council. Where no Notice of Intent to Make a Motion (NITMAM) is received and 
certified in accordance with the Technical Meeting Convention Rules, the standard is forwarded directly to the Standards Council for action 
on issuance. Objections are deemed to be resolved for these documents.  (See Regs at 4.5.2.5) 

VII. Step 4a: Council Appeals. Anyone can appeal to the Standards Council concerning procedural or substantive matters related to the 
development, content, or issuance of any document of the Association or on matters within the purview of the authority of the Council, as 
established by the Bylaws and as determined by the Board of Directors. Such appeals must be in written form and filed with the Secretary 
of the Standards Council (See Regs at 1.6). Time constraints for filing an appeal must be in accordance with 1.6.2 of the Regs. Objections 
are deemed to be resolved if not pursued at this level.  

VIII. Step 4b: Document Issuance. The Standards Council is the issuer of all documents (see Article 8 of Bylaws). The Council acts on 
the issuance of a document presented for action at an Association Technical Meeting within 75 days from the date of the recommendation 
from the Association Technical Meeting, unless this period is extended by the Council (See Regs at 4.7.2). For documents forwarded 
directly to the Standards Council, the Council acts on the issuance of the document at its next scheduled meeting, or at such other meeting 
as the Council may determine (See Regs at 4.5.2.5 and 4.7.4).  

IX. Petitions to the Board of Directors. The Standards Council has been delegated the responsibility for the administration of the codes 
and standards development process and the issuance of documents. However, where extraordinary circumstances requiring the intervention 
of the Board of Directors exist, the Board of Directors may take any action necessary to fulfill its obligations to preserve the integrity of the 
codes and standards development process and to protect the interests of the Association. The rules for petitioning the Board of Directors 
can be found in the Regulations Governing Petitions to the Board of Directors from Decisions of the Standards Council and in 1.7 of the 
Regs.  
 
X. For More Information. The program for the Association Technical Meeting (as well as the NFPA website as information becomes 
available) should be consulted for the date on which each report scheduled for consideration at the meeting will be presented. For copies of 
the First Draft Report and Second Draft Report as well as more information on NFPA rules and for up-to-date information on schedules 
and deadlines for processing NFPA documents, check the NFPA website (www.nfpa.org/aboutthecodes) or contact NFPA Codes & 
Standards Administration at (617) 984-7246.  
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